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Rev. W. Delos Smith, J. F. Harper, E. S. Hogarth, 
mH: Baker; 
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Report of Council 


In submitting their report for the session 1908-1909, 
your Executive Council beg to say that during the period 
named ten meetings of the Council took place, and twelve 


meetings of the General Association were arranged for as 
follows : 


NOVEMBER 20, 1908. 
OPENING MEETING. 
‘*Wuat APPLIED SCIENCE HAS DONE For THE FARM,”’ 
The President, Mr. A. Alexander, F.S.Sc. 
‘« Microscopic LIFE—DIATOMS,”’’ 
Ist Vice-President, Mr. H. B. Witton. 
‘‘ Some NOTES ON THE Fit ISLANDS,” 
Mr. Lyman Lee, B.A. 
‘¢ SomE SCIENTIFIC PROBLEMS IN EDUCATION,” 
Dr. Morgan. 
SL OCAPERORARY 
Mr. J. M. Dickson. 


DECEMBER 4, 1908. 
“THe BATTLE OF THE FOREST,’’ 
Prof. B. E. Fernow. 
DECEMBER 18, 1908. 

‘* BURIED CITIES,”’ 

Mr. Vincent Lightheart. 


JANUARY 8, 1909. 
‘* RECENT INVESTIGATIONS OF THE THOUGHT PROCESS,”’ 
Prof. A. H. Abbott. 
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JANUARY 22, 1909. 


‘‘ FRANCIS OF ASSISI,”’ 
E. Kylie, B A. 


FEBRUARY 5, 1899. 


‘* HuGo DE VRIE’S THEORY OF MUTATIONS,”’ 
E. Morrison, B.A. 


FEBRUARY 13, 1999. 


‘* SOME REMARKABLE COMETS,’’ 
Gy Patry Jenkins, FORCAS: 


MARCH 5, 1969. 
‘* AUSTRALIA.”’ 
Lyman Lee, B.A. 
MARCH 19, 1989. 
‘* SERPENT WoRSHIP,”’ 
Rev. W. Delos Smith. 
APRIL 2, 1939. 
‘“GREAT ACHIEVEMENTS IN BRIDGE BUILDING,’’ 
CaR. Vous BA-Se. 
APRIL 16, 1809. 
‘* Crvic IMPROVEMENT,”’ 
Protec. cute. 
MAY 14, 1968. 


“ HAECKEL: His LirFE, WORK AND COMPANIONS,’’ 
Ist Vice-President, Mr. H. B. Witton. 


The Constitution has recently been revised to facilitate 
the working of the Association by relieving the General 
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Meetings of executive business which will now be trans- 
acted by the Council. 

It is with much pleasure that we record the election of 
thirty new members since our last report. 

This year we have chosen our President, Mr. A. 
Alexander, as our delegate to the meeting of the Royal 
Society of Canada at Ottawa on May 24th, 1909. 

One large flat case for local fossils has been added to 
the Museum. Owing principally to the indefatigable 
energy of our Curator, Col. C. C. Grant, many valuable ~ 
specimens of fossil remains—a number of them new to 
_science—have been added to our collection. 


Our Museum has been kept open for the benefit of the 
public every Saturday afternoon, and it has been visited by 
an increasing number of citizens and others from the sur- 
rounding districts. 


All of which is respectfully submitted. 


A. ALEXANDER, J. FE BALLARD, 
President. Recording Secretary. 


Report of Recording Secretary for 
Session 1908-09 


NOVEMBER 20, 1908. 
OPENING MEETING. 


“WHAT AppLiED SCIENCE Has DoNE FoR THE FARM,”’ 
The President, Mr. A. Alexander, F.S.Sc. 


‘* Microscopic LIFE—DIATOMS,’’ 
1st Vice-President, Mr. H. B. Witton. 


““SomE NoTres ON THE Fiji ISLANDS,”’ 
Mr. Lyman Lee, B.A. 


‘* SOME SCIENTIFIC PROBLEMS IN EDUCATION,’’ 
Dr. Morgan. 
‘* Local FLora,’’ 
Mr. J. M. Dickson. 


President A. Alexander, F.S.Sec., occupied the chair. 


Mr. Alexander expressed the hope that we might 
have a very successful lecture season, and that the aim of 
the Association should be to encourage original research as 
much as possible, in the effort to add something new to the 
list of human knowledge. 


Applications for membership were received from Mr. 
C. H. Dennis, Miss Battram, Miss Dixon and Miss Trail. 
These were recommended by Rev. W. Delos Smith and Mr. 
Lyman Lee, B.A., also from Mr. Walter Blandy, proposed 
by Mr. Williams, and it was decided that these names 
should be voted upon at the next meeting. 

Mr. Gadsby was then called upon in regard to some 
proposed amendments to our Constitution. Mr. Gadsby 
stated that the amendments had been drafted as desired by 

14 
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the Council, and moved that the by-laws be taken as read 
and brought up at the next meeting for consideration, which 
was agreed to. 

President Alexander gave a short but instructive 
address on the great advance in farming brought about by 
the application of scientific methods as taught by the 
agricultural colleges of the Dominion. Mr. Alexander was 
listened to with great interest and pleasure. 


The Chairman then called upon Mr. H. B. Witton, who 
presented a very interesting paper on Diatoms, describing 
their composition and various forms, and mentioning the 
fact that some Diatoms are used for microscopes on account 
of the minute lines of their texture. Mr. Witton’s paper 
received the applause of the audience. 


Mr. Lyman Lee, B.A., read a well written paper on 
the life and customs of the inhabitants of the Fiji Islands, 
which was much appreciated by all present. 


Dr. S. A. Morgan, B.A., D. Paed., gave a scholarly 
exposition of ‘‘ Some Scientific Problems in Modern Edu- 
cation.’”’ He said that the educator must become a 
psychologist, that he must also study man as a physical 
being ; that he must study the problem between mind and 
brain. ‘The educatcr must accept the views of both the 
psychologist and biologist. One point which Dr. Morgan 
emphasized was that we ought to give more attention to 
physical training, that we could not improve the future 
generations on and on merely by training their mentality, 
but we must also give more attention to physical attain- 
ments. Dr. Morgan was listened to with great pleasure 
and applause. : 

Mr. J. M. Dickson gave a very pleasant little talk in 
his usual genial and affau.e manner about the wild flowers 
to be found in our locality, advising the young people to 
go out into the surrounding country to study the native 
flora and get some sunshine. Mr. Dickson was warmly 
thanked for his talk on our floral treasures, 
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The meeting was then adjourned, all present feeling 
that they had spent a very enjoyable evening. 


December 4, 1998. 
‘THE BATTLE OF THE FoREST,’’ 
Prof. B. EK. Fernow. 

President Alexander occupied the chair, and in the 
absence of the Secretary, Mr. G. Parry Jenkins read appli- 
cations for membership from Mr. C. W. Baker, Miss M. 
Buchanan, Mr. R. B. Cloke, Mr. F. W. Gates, Mr. P. C. 
Henderson, Miss Mulvaney, Mr. G. E. Johnston, and Mr. 
G. E. F. Smith, all of these being proposed by Mr. Scriven 
and seconded by Mr. Lyman Lee ; also an application from 
Mr. Edward J. Marshall, proposed by Mr. Lyman Lee, and 
seconded by Mr. G. P. Jenkins; and from Mr. A. W. 
Dunkley, of the Collegiate Institute, proposed by Mr. 
G. L. Johnston, and seconded by Mr. Gill. The President 
announced that these names would be voted upon at the 
next meeting. 

Mr. Gadsby not being present, the consideration of 
amendments to the new by-laws was to remain over until 
the next regular meeting. 

Presideat Alexander then called upon Prof. B. EH. 
Fernow, Dean of the Faculty of Forestry, University of 
Toronto, for his illustrated lecture, ‘‘ The Battle of the 
Forest.’’ 

_ Mr. Fernow handled his subject in a manner that 
delighted his audience, not confining himself to reforest- 
ation, but speaking generally on the subject of forestry. 
In his concluding remarks he referred to what is being done 
in Canada towards preserving the timber supply, and he 
said in this regard that not only was it necessary to renew 
the crop as the agriculturist does, but it was necessary to 
prevent the wholesale and indiscriminate destruction of 
trees by the axe, fire and water. In order to do this the 
government would have to enact legislation to ensure this 
protection and see to its strict enforcement. 
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At the conclusion of the lecture a vote of thanks, 
moved by Mr. W. A. Robinson, and seconded by Mr. H. B. 
Witton, was tendered the speaker. 

Mr. Robinson asked the Professor if he could account 
for the dying off of the poplar trees on Poplar Avenue. 
- The Professor’s reply was that he would have to diagnose 
the case in order to give a proper answer to the query, but 
lack of water was a very likely reason. 

The applications for membership received at the last 
meeting were regularly voted upon and accepted. 

The meeting was then adjourned until December 18th. 


DECEMBER 18, 1908. 
‘* BURIED CITIES,”’ 
Mr. Vincent Lightheart. 


There was no general business, and the Chairman at 
once introduced the speaker of the evening, Mr. Vincent 
Lightheart. 

With the help of many beautiful lantern slides Mr. 
Lightheart carried his audience along the valley of the 
Nile, illustrating and explaining much of the archeological 
riches in the land of the pyramids, and, at the conclusion 
of the lecture, received a hearty vote of thanks. 


ee tee 


JANUARY 8, 1909. 


‘* RECENT INVESTIGATIONS OF THE THOUGHT PROCESS,”’’ 
Prof. A. H. Abbott. 


In the absence of President Alexander, Mr. H. B. 
Witton occupied the chair. 

The minutes of the last meeting were read by tke 
Secretary, and the names proposed for membership at the 
last meeting were voted upon and carried. 

Mr. R. J. Hill proposed the name of Dr. Roberts, City 
Hal]l, for membership to the Association ; also the name of 
Inspector Smith. 
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Mr. Witton then introduced the lecturer of the evening, 
Prof. A. H. Abbott, of Toronto University. 

By a series of illustrations the learned lecturer endea- 
vored to show the audience what modern psychology is 
trying to find out in relation to the process of thinking. 


The lecture was one of particular interest to the teach- 
ing profession, and at its close led to a very valuable dis- 
cussion in which Inspector J. H. Smith, Rev. J. J. Morton, 
and other gentlemen, engaged. A hearty vote of thanks 
was accorded Prof. Abbott by Inspector Smith, seconded 
by Mr. W. A. Robinson, and, as the hour was late, the 
discussion regarding the revising of the regulations of the 
society was postponed until the next meeting. 


JANUARY 22, 1909. 
‘“FRANCIS OF ASSISI,”’ 
E. Kylie, B.A. 

President Alexander occupied the chair. 

The minutes of the last meeting were read and con- 
firmed, and Inspector J. H. Smith and Dr. Roberts made 
inembers of the Association. 

The President introduced Mr. EK. Kylie, B.A., who 
gave a lengthy but interesting biographical sketch of the 
life of St. Francis of Assisi, the founder of the Franciscan 
Order of Monks. 

Mr. H. B. Witton and Mr. Alexander took part in the 
discussion which followed the lecture. 

A vote of thanks was moved by Mr. W. A. Child, and ~ 
seconded by Mr. Seneca Jones. 

The meeting then adjourned until February 5th. 


FEBRUARY 5, 1908. 
‘‘ HuGo DE VRIE’S THEORY OF MUTATIONS,” 
E. Morrison, B.A. 
President Alexander in the chair, 
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Mr. E. Morrison, B.A., was received with applause, 
and gave a very interesting and instructive lecture on 
‘‘Hugo DeVrie’s Theory of Mutations,’’ agreeing with 
his conclusions in the main, but differing in some points 
on which recent research has thrown a different light in his 
opinion. 

At the close of the lecture Mr. Morrison received a 
hearty vote of thanks, moved by Mr. G. L. Johnston, and ~ 
seconded by Mr. Lyman Lee, and, in the discussion which 
followed, the item of greatest interest as indicating the 
progressiveness of our Association was the fact that our 
President, Vice-President, Curator, Past President J. M. 
Dickson, J. B. Turner, and others, are not only keen 
observers but active investigators of this particular branch 
of the study of nature, and enthusiastic admirers of nature’s 
wonders and beauties. 


FEBRUARY 19, 1969. 
‘“SomME REMARKABLE COMETS,’’ 
G. Parry Jenkins, F.R.A.S. 
In spite of wet weather a good audience was in attend- 


ance. i 

A. Alexander, the President, occupied the chair. 

There was no general business, but Mr. H. W. Millar, 
Station Agent, Jordan, was made a member of the Associa- 

tion. 

Mr. G. Parry Jenkins, F.R.AS., gave an interesting 
lecture on Comets, which was illustrated by many fine 
lantern slides, a number of which were kindly loaned by 
Prof. Barnard, of Yerkes Observatory. 

A hearty vote of thanks was extended to Mr. Jenkins 
for his able lecture, which was followed by an interesting 
discussion between Mr. Witton and other members. — 

A vote of thanks was also tendered Prof. Barnard for 
the use of his very beautiful lantern slides. 
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NO 


MARCH 5, 1969. 
‘* AUSTRALIA,”’ 
Lyman Lee, B.A. 


A. Alexander, Esq., in the chair. 


The Corresponding Secretary stated that he had 
received a communication from the Art School ve the 
building, and the Chairman suggested that it be left to the 
Council to deal with, which was carried. 


The Chairman gave Mr. Lyman Lee, B.A., a very 
‘pleasant introduction to the audience, to whom he was 
already well-known. 


Mr. Lee gavea very instructive and interesting account 
of the geological, historical, political and social progress of 
Australia. 


The thanks of the Association were tendered to Mr. 


Lee for his fine lecture by Mr. J. M. Dickson, seconded by 
Mr. R. J. Hill. 


MARCH 19, 1909.° 
‘“ SERPENT WORSHIP,”’ 
Rev. W. Delos Smith. 


In the absence of the President, Mr. H. B. Witton 
occupied the chair. 


The minutes were read and confirmed, and Mr. Knee- 
shaw, 2 new member, was warmly welcomed by a tew apt 
remarks of the Chairman. 

Rev. W. Delos Smith gave an exhaustive lecture on 
‘“Serpent Worship,’’ which was followed by a very inter- 
esting talk by Mr, H. B. Witton, who gave a sketch of his 
knowledge of the subject as it related to India. Mr. F. T. 
Grist, in seconding the vote of thanks, reviewed his per- 
sonal experience in Western Africa, and Mr. G. Parry 
Jenkins told of it as it related to astronomy. 
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APRIL 2, 1909. 
‘* GREAT ACHIEVEMENTS IN BRIDGE BUILDING,”’ 
C. R. Young, B.A.Sc. 


President Alexander in chair. 


The minutes were read and confirmed, and Mr. F. T. 
Grist accepted as a member of the Association. 

Corresponding Secretary Jenkins announced Mr. Hutt’s 
lecture on “‘ Civic Improvement,’’ to take place on April 
16th. 

Mr. Lyman Lee introduced Prof. Young, who was 
received with applause. The lecturer traced bridge con- 
struction from primitive times down to the present time, 
showing that the present day magnificent structures are 
merely developments of the simple ones by which the 
natives of our western mountains crossed the gorges of the 
Rockies. After dwelling at some length on the Conway, 
Britannia and Victoria tubular bridges, the lecturer gave 
the leading bridges of the United States, from the famous 
Eades Bridge of the Mississippi to the most modern ones, 
some of which are still under construction, and finally 
referring to the Quebec bridge. A vote of thanks was 
moved by E. H. Darling, and seconded by Rev. J. J. 
Morton. 


APRIL 16, 1909. 
*“CIvic IMPROVEMENT,”’’ 
Prof... ue bute, 


A. Alexander, Esq., in the chair. 


The audience listened with great pleasure to an illus- 
trated lecture by Prof. L. H. Hutt, of Guelph Agricultural 
College, in which he gave some very valuable hints which, 
if acted upon, would greatly improve the appearance of our 
streets and dwellings. 
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MAY 14, 1999. 
‘HAECKEL: HIs LIFE, WORK, AND COMPANIONS,”’ 
Ist Vice-President, Mr. H. B. Witton. 


A. Alexander, Esq., in the chiair, 


The minutes of the previous meeting were read and 
confirmed, and the meeting resolved into the annual meeting 
for the purpose of electing the officers for the ensuing year. 
Dr. Morgan then moved the meeting back to a general _ 
meeting. 

Mr. H. B. Witton read a paper on ‘‘ Haeckel: His 
Life, Work and Companions.’’ Mr. Witton proved a 
remarkably profound thinker, and he showed in the course 
of a very interesting and instructive address the trend and 
growth of modern liberal thought. 


Rev. J. J. Morton moved a vote of thanks, seconded 
by Rey. E. J. Etherington. 


Jieke 2B Age AD), 
Recording Secretary 


Hamilton Association 


Treasurer’s Statement For Financial Year Closing May 


13th, 1909. 


ASSETS. 


Value of Property, SAV -.-. cece ee eter re ereees 
Arrears in Fees, Say...++-+-+0- 


Insurance Unexpired ..-.++ eee eres tceese cece 
cea aie kitetes Sats nis Rieteze Rrotoke rece arma ent ace See 
? 
LIABILITIES. 
ACCOUNTS PAYABLE. 
Printing ...-+.-.02 ye igen bo iecer ies iaunaty chev cnet 
TCT Ee cls ors Screech Coane sires hnie a ianekein omminienenigies 
Caretaker ....sscccs eres c eee tseees Hore elsismieies 
RREPAitS 265-2 open ee es Meitenen 
Surpius of Assets over Liabilities... cee eeseeeee 


$2,000 00 
25 00 
12 00 
27:26 


$2,064 26 — 


$ 331 50 
97 50 

21 50 

6 53 


—_—_— 


$ 457 03 


$1,605 03 


Pp. L. SCRIVEN, 
Treasurer. 
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Report of Geological Section 


To the President, Officers and Members of the Hamutton 
Association :— 


The Geological Section of Hamilton, in presenting 
this, the Annual Report, wish to place on record the high 
appreciation of the work accomplished on behalf of the Sec- 
tion by the veteran collector and curator, Col. C. C. Grant. 
His efforts on behalf of the Section have been unceasing, 
and he has accomplished much, not only asa paleontologist 
and geologist of this vicinity, but his observations as a 
topographist are valuable, inasmuch as he has directed the 
attention of the property owners on the lake shore to the 
inroads made annually upon their possessions by the 
elements. His notations respecting the shitting of the 
shore line should lead to definite and concerted action by 
the owners to resist in some degree this encroachment upon 
their property. 

The Geological Section has made considerable progress 
during the season. A number of large specimens have 
been sent to different parts of the world, embracing Grap- 
tolites, Bryozoons, Lamellibranchs, Corals and Sponges, 
etc. The British Museum of Natural History has received 
a large number which have been duly acknowledged by 
Prof. Long, also the Dublin Museum, Ottawa Museum, 
and Albany Museum. Some of these specimens are new 
to science. Correspondence has been received from Ottawa 
stating that they were having new cases made and a re- 
arrangement of the specimens from Hamilton. 

There have been added also to the Hamilton Associa- 
tion Museum quite a number of fossil sponges and sponge 
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sections, graptolites, fucoids and bryozoous. The Palzozoic 
Sea has been most liberal in its deposits as regards the 
Niagara fossils, especially of the graptolite variety, which 
have been found in great abundance in this vicinity, also 
many other varieties of animal remains which makes this a 
desirable field for the fossil collector. It is to be regretted 
that circumstances do not allow a better accommodation for 
making a proper display of the geological specimens now in 
our Museum; and should the opportunity ever occur so 
that the Section could be alloted a room to be devoted 
exclusively to the work pertaining to the Section and for 
Museum purposes where the different genera,species,families, 
and varieties could be displayed in a manner worthy of this 
most important branch of science, it would be most 
advantageous. ‘here are far too many specimens crowded 
together in small spaces, which, if properly distributed, 
so as to be seen to best advantage for scientific study, would 
cover eight or ten times the area now allotted to them under 
the present conditions. 


The meetings which have been held during the past 
session have been made more interesting by the large num- 
ber of specimens exhibited in order to illustrate the writer’s 
papers entitled ‘‘ The Late Collecting Season.” 


The Museum has been kept open on Saturday after- 
noons, and the Curator has been most attentive and cour- 
teous to visitors, interesting them by short sketches of the 
history and habits when in life of the specimens under 
- observation. The visitor's book shows that quite a number 
take advantage of the opportunity thus afforded them to 
study the Zoology of Palzozoic times. 


There have been four meetings held at which papers of 
interest were read. It is to be regretted that a greater 
number of the members of the Association do not avail 
themselves of the privilege which is theirs to attend these 
meetings and encourage by their presence those who have 
for more than twenty years been constant in their attend- 


26 REPORT OF GEOLOGICAL SECTION 


ance, and by their efforts have kept the Section alive, and 
who have sent broadcast the result of its labors in the way > 
of fossil specimens. Specialists now know where to send to 
obtain new material for investigation, identification and 
research. 


Following are the papers and dates when read : 

Nov. 27th, 1908. Notes on the Late Collecting Season, 
by Col. C. C. Grant. 

Jan. 29th, 1909.—Notes on the Late Collecting Season, 
by Col. C. C. Grant. 

Feb. 26th, 1909.—Science and Theology, by Col. C.C. 
Grant. 

April 1st, 1909.—Science and Theology (Continued), by 
Col. C. C. Grant. 

AE NETL, 


Chairman and Secretary. 


Report of Astronomical Society 


The reorganization of the Astronomical Section as 
contemplated in the last report was carried out last fall with 
very gratifying results, although it is to be regretted that 
this involved the organic separation from the Hamilton 
Association. . 

The formation of the Royal Astronomical Society of 
Canada, with the object of uniting the scattered indepen- 
dent bodies and to obtain that concentration of effort so 
necessary in the study of Astronomy, and also to make the 
Dominion Observatory of more general service to the 
public, offered an epportunity to the Hamilton Astronomi- 
cal Society which could not be disregarded. 

Accordingly the Astronomical Society ceased to be a 
section of the Hamilton Association, and is now the Ham- 
ilton center of the Royal Astronomical Society of Canada. 

Apart from the sentiment which all well-wishers for a 
a greater Hamilton Association must feel in the loss of a 
section, it is satisfactory to know that other than in name 
the Association will not likely be the loser by this. separa- 
tion. Nearly all, if not all, of the members of the Astro- 
nomical Society will retain their membership in the 
Association, and in addition it will derive a small income 
from the rent of its rooms, and other conveniences, which | 
the new Astronomical Society have made arrangements to 
continue to use. 

In thus saying farewell as a section, we now as a sister 
society desire to assure the Hamilton Association that you 
have our best wishes for the future, and that as in the past 
we have worked harmoniously side by side, we may long 
continue to do so in our efforts to promote the study of 
scientific subjects in the City of Hamilton. 


G. PARRY JENKINS, BH. H. DARLING, 
President. Secretary RA S.C. 


Hamilton, May 12, 1909. Hamilton Center, 
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Report of Camera Section 


The Camera Section during the past year has shown 
considerable activity and progress. The Saturday afternoon 
outings inaugurated last summer proved to be a splendid 
success, and were the means of securing very many fine 
photographs. Among the places visited by the club are 
Bronte, Oakville, Burlington, Flamboro, and the Valley Inn 
district. The annual outing on Victoria Day to the Forks 
of the Credit, though not very largeiy attended, was a very 
enjoyable one, and some good pictures were obtained. 

Tie Section held a print exhibit in the early fall, which 
was styled “‘ Back-yard Photography.’’ The pictures 
shown were of much merit, and demonstrated that there 
are many fine subjects to be gotten in a back yard. 


The annual Print Exhibition will not be held till the 
coming fall, when it is thought the members will be better 
able to make a good exhibit after the summer work. It 
was found that the fall was better suited to the convenience 
of the majority of the members for time in which to pre- 
pare their work. 


Our practical work by the advanced members and out- 
side demonstrators has been of much help to the younger 
members during the winter season. 


The Club is now in possession of a fine Album, which 
is kept on the table, and in which there has been placed 
many beautiful photos secured at the outings last summer. 


Several improvements have been made to the Club 
rooms during the year, such as papering, installing gas, re- 
modelling of the enlarging lantern, etc., which has made 
our quarters more up-to-date. 
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There has been a goodly number of new members 
received into the Club, and with the energetic officers con- 
ducting the affairs of this section we anticipate a very suc- 
cessful season’s work. The Club has decided to enter the 
American Lantern Slide Interchange, and this will no donbt 
be the means of creating greater Interest in our work. 


The members have much appreciated the splendid 
efforts of our officers in their endeavors to advance the Club 
interests during the year, and from all present indications 
we have a very successful year ahead of us with increased 
interest and enthusiasm in the photo art. 


We. He: 
Secretary (pro tem). 


Report of Philological Section 


The Philological Branch has taken up the study of the 
International Language, Esperanto, and has been devoting 
all its time to the study and propagation of that language. 

In November last the members of the Hamilton 
Esperanto Club joined this branch of the Association in a 
body. There are eighteen paid up members, and a larger 
membership is anticipated for the next session. Our meet- 
ings are held each Thursday evening, in the lecture room 
of the Association, and are open to the public. We keep 
on hand a supply of text books and Esperanto literature, 
which may be had at cost price. Classes are conducted and 
instruction given to members free of charge. 

The Library Board has been approached with a view of 
having an Esperanto Journal and other literature placed in 
the library, and the matter is now under discussion. 

The following are the officers for 1998-09 : 

Hon. President, Dr. L. L. Zamenhof, Warsaw, Prussia. 

President, G. E. F. Smith. 

Vice-President, C. W. Baker. 

Corresponding Secretary, C. A. Penson. 

Recording Secretary, Miss Arline Penson. 

Treasurer, G. T. Moss. 


COMMITTEE: 


Miss Mabel Buchanan, R. B. Clark; 
Gordon Cattelle. 
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Report of Curator 


Since the removal of Mrs. Carey’s fine collection of 
Indian relics and implements from the City Museum to 
Dundurn, I regret to state we have acquired no specimens 
to replace them from the farmers in the neighborhood who 
promised to keep for us any Indian remains found on their 
land. 

A few minerals contributed by Mr. Kneeshaw, Hamil- 
ton, and a fine polished marble slab from Mr. Williams, 
caretaker, represent all we recently received, outside the 
Geological Section, which succeeded in collecting during 
the season many organic remains in fair preservation now 
in our upright cases and the long flat one near the door. 
The visitors on Saturdays are increasing, I think, lately. 


CHAS. COOTE GRANT, 
Curator. 


Some Things Applied Science Has 
Done For The Farmer. 


BY A. ALEXANDER, F.S.Sc. 


Read before the Hamilton Association November 20th, 1909. 


OT so many years ago, to be a farmer was to be a 
N peasant,and the occupation of farming was considered 
that of a man who had about as much knowledge in 
his boots as in his brains. But the day when a farmer 
might be regarded as a mere peasant is forever past, for a 
new spirit is abroad on the farm, and I believe this new 
spirit is destined in thirty or forty years to transform rural 
workers into a professional class drawing incomes at least 
double their present ones. 

You have all heard of the ‘‘ Abandoned Farms of New 
England.’’ I understand that these farms a short time ago 
could be had for from $20 to $40 per acre, while, if you 
travel to the West, or what our neighbors call the Middle 
West, you will find land averaging in value all the way from 
$150 to $300 an acre. This difference in values, Kast and 
West, at first sight seems preposterous, for we should re- 
member that the East is near the market with land “‘ that 
cannot be given away,’’ while the West, thousands of miles 
from its markets, holds its lands at prices unheard of in the 
records of this continent. What is the explanation? The 
usual answer, I suppose, would be that the lands in the 
East are exhausted, while those of the West are unexhausted. 
But if this answer is looked into you will find it is simple 
vonsense. About twenty-five or thirty years ago these 
lands in the West, say Wisconsin avd other States, were 
literally loaded down with mortgages—swamped. About 
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- that time disgruntled settlers were streaming back from 
Minnesota and the Dakotas in processions cf tented wagons. 
What has wrought the transformation? Nothing more or 
less than the application of scientific methods in choosing 
seed aud adopting a system of ‘‘ Rotation of Crops ’’ so that 
the proper chemical proportions be maintained in the soil. 
The saine lands are now producing what means ten, twenty 
and forty per cent. on the capital invested. Where wheat 
used to be raised, now corn is raised, and where twenty-four 
bushels of shelled corn was what an acre produced, itis now 
thirty and forty, and even ninety bushels on the very same 
land. Scientific methods have literally lifted the mort- 
gages off these farms. 

Neither is it in the grain only, but also in stock, for in 
connection with the same university which has been teach- 
ing the young farmers howto raise phenomenal crops of grain 
and potatoes, they have in their Dairy Department a cow 
which produced 1,000 pounds of butter in one year, which, 
at thirty cents, would mean an income of $300. I presume 
this must be the cow whose sons and daughters were bought 
by Eastern fanciers for $5,00e and $8,000 apiece. 


The story of the development of scientific farming in 
the United States duritg the last thirty years, and the 
phenomenal results, is more like romance than sober 
truth ; yet itis true. To use a slang term, ‘‘ The goods 
have been delivered.’’ 

We ail remember how ‘‘ scientific farming,’’ so called, 
used to be ridiculed iu our own Legislature in Toronto dur- 
ing the discussions on the annual grant to the Agricultural 
Coliege at Guelph. And although we in Canada are not 
prepared to make the showing and reap the immense profits 
which our neighbors across the line can prove as a result of 
the application of scientific methods in the selecting and 
planting of the seed and in the preparation of the soil for 
its reception—it will come. 
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Already a beginning has been made by establishing 
Experimental Farms, and Dr. Saunders, Director of the 
Experimental Farm at Ottawa, has produced an improved 
wheat called the Preston wheat—a cross between Fife and 
Ladogo wheat, and which is already proving a boon to our 
North-west. 


The scientific processes involved in the really wonderful 
results attained in the enormously increased yield of grain 
and other vegetable products, are those relating to the seed 
planted and the soil in which the seed is deposited. 


Great care is taken in securing high grade seed, and to 
secure this ‘‘ plant breeding ’’ or hybridization, and careful 
selection is resorted to to get the best possible seed grain. 
I have not time in a short address to describe what is meant 
by hybridization, but we have all heard of what Mr. Bur- 
bank of California has accomplished by this means, and of 
the wonderful new fruits and flowers he has produced. 
And then nearer at home we have Mr. Groff, of Simcoe, 
giving us new forms aud colors of that popular flower the 
Gladiolus. So also we have those zealous and unwearied 
professors in the Agricultural Departments of those great 
Western Universities securing wheat and other grains from 
far distant lands famous for their wheat growing, who after 
sowing them have watched the result, and if desirable 
quantities appeared the seed was carefully gathered and 
next year, perhaps. ‘‘ crossed’’ with some other desirable 
strain, and a grain, perhaps, superior to both secured. And 
even after this, when the resultant crop was ripe men may 
be seen going through the field gathering the best ears to 
be used as seed the following year ; and hence it is that as 
high as $30 a bushel has been given for pedigreed wheat. 

Further, practical science has had much to say about 
the soils, and the fertilizers, and the weeds, and the 


diseases. Has not the ‘‘smut’’ in oats all but disappeared 
from our fields ? 
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Formerly the farmer tilled _his soil, and planted his 
seed, and if it grew, it grew, and if it didn’t, it didn’t, and 
of course the failure was ascribed to ‘‘ the will of God.’’ 
To-day, if the seed does not grow, science wants to know 
if it was specially bred for a seed plant—if it was tested 
before it was selected—if it was disinfected before it 
was planted, and if it was planted in a soil which its nature 
specially needed. If the farmer says the soil is to blame, 
science has still more pointed questions and drastic remedies. 
The nature of the soil must be considered, for ‘‘ the ground 
is not a grave where death and quiet reign,’’ as one has 
said, but ‘‘a birthplace where the cycles of life begin anew 
to run their courses.’’ 

As I have already said, many lands grow only a crop 
of mortgages because the farmer persisted in planting wheat 
where nature had planned for corn. To-day these same 
lands are growing dank accounts because science has taught 
the trick of obeying Nature’s laws, instead of breaking 
himself trying to break the laws. 

In the counties bordering the great lakes, both in 
Michigan and Wisconsin, land which refused to produce 
either wheat or corn is making its owners rich in timothy 
and clover. If time permitted I might speak of how peat 
bogs and sand marshes have been utilized. 


I have already referred to the smut in the oat crop 
having been all but eradicated by scientific appliances. In 
one State alone one-fifth of the oat crop was lost annually 
from this pest. That one-fifth has been saved, representing 
$4,000,000, which went into the farmer’s pockets. 

The fact is, that outside the Agricultural Bulletins, the 
story of what science is doing for the farm is almost un- 
known, though the gain brought about by Applied Science 
in a single group of States in a single year would more than 
equal the capital of the great Steel Trust including the 
water in it, 
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Have you ever thought of what the wheat and corn 
raised in the western part of this continent represents ? 
Why, the value of one year’s crop is greater than all the 
gold mined in the Klondike from the beginning until now. 

Manitoba, Alberta and Saskatchewan can raise from 
So to 130,000,000 of bushels of No. 1 hard wheat, which, 
at 69 cents, means $78,000,000. The yearly total of the 
Klondike never exceeded $10,000,000. 


Tet me conclude this fragmentary story of a portion of 

what applied science has done for the farm by expressing a 

~ strong hope that this Dominion of ours will be found in the 

forefront in this matter, and soon that in every Province 

there will be, not only an Experimental Farm, but in con- 

nection therewith a thoroughly equipped college PE 
endowed with money and land. 


There is danger that our great wheat lands of the 
North-west may be thought to be, as they are often spoken © 
of as being, practically inexhaustible. It is not so, and it 
would be well if we had the machinery ready to meet the 
condition likely to arise when a few more crops of wheat 
have been taken out of our great prairie and the other 
lands of our great heritage. 

Look at California, which years ago could raise forty 
and fifty bushels of wheat an acre. In later years her 
average dropped to twenty and less. So with many cther 
places that I could name. What is the explanation? Oh, 
sick fields. Science at once set about finding what made 
them sick. What did exhaustion of the soil mean? Time 
will not permit to explain the process of curing those sick 
fields. Suffice it to say that science found a way of 

:. restoring to the soil what it had lost. 

These are the sick fields that made the farmers ‘of the 
New England, a generation ago, abandon their farms 
and steer for the West, and now, when we think of what 
man has accomplished by careful research, first in the lab- 
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oratory, and then in the open fields, by discovering the 
laws governing those subtle but all-powerful principles and 
forces which guide the life and development of the tiny 
grain plant, so as to be able to direct its energies and 
transfer them, if need be, into other elements, or 
combine them so that a better and richer reward 
comes to the faithful husbandman, we must, I think, 
not only gaze in wonder but feel a debt of gratitude 
to those patient men who made this possible; thereby 
doubling the food supply obtainable for the use of man and 
beast out of God’s rich earth. 


Diatoms. 


What They Are, and Where They Are Found. 


BY H. B. WITTON, SR. 


Read before the Hamilton Association November 20th, 1908. 


T the usual meetings of our Association we enjoy an 
interchange of opinion, on the subject matter of 
whatever paper is read. But at the first meeting 

for the season, the cathedra address of the President is wel- 
comed, without question or comment. That is the usual 
procedure in societies like this ; and is withal a courteous 
usage I shall not infringe. If I follow in the wake of our 
President, it is at his own request ; and I submit at his 
wish a short account of some forms of plant life, which if 
everywhere abundant, are not generally known, as they are 
too small to be seen without a microscope. 

Unicellular vegetable life is strewn all over the globe. 
There are countless myriads of such organisms. They 
exist in numbers the human mind can no more adequately 
imagine, than it can form an idea of the total sand-grains 
of the desert, or water-drops in the ocean. Vet for ages 
their existence was nearly unknown to man. But as they 
play, and always have played a notable part in the great 
continuous drama of life and death everywhere enacted in 
the world, they have claims on our attention. 

Among these multitudinous forms of vegetable life, 
none has had greater attraction for Naturalists than the 
DIATOMACEH. I speak of these organisms as of the vege- 
table kingdom, for that is the place in nature’s scale 
modern science assigns them. Still, for half a century 
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it was a moot question whether they are animals or 
plants; and the echo of that dispute has but just died 
away. This may seem somewhat strange, as between 
animals and plants of the usual type, the difference is 
readily seen. Their respective characteristics are known 
to the most heedless. But with those objects whose life 
is confined to the limits of a single cell, biologists have 
been taxed to tell plant from animal. Their task to draw 
a sure line of distinction has been as hard as it would be to 
to put lines of separation betwixt the colors of the rainbow. 


After exploring the great circle of living beings, 
Linnzeus formulated the dictum that nature takes no leaps ; 
and discoveries since the days of the great Swedish 
naturalist confirm his saying, and extend its meaning 
beyond the limits to which he applied it. Many of 
these units of vegetabie life are self-moving, a faculty 
formerly considered to be distinctively animal. But 
numerous traits of these single-celled organisms are 
anomalous and equivocal. Common signs altogether fail 
in distinguishing monocellular animals from plants ; and 
the best tests for that purpose are difficult to apply, and 
are imperfect. To most men it is of but little use to know 
that an orgatiism is vegetable if there be starch in its cell; 
or if it evolves oxygen and absorbs nitrogen ; or if from 
the medium it lives in, it can take oxygen, hydrogen, nitro- 
gen and carbon, and can turn them into albumen and kin- 
dred compounds, without ingesting them in a stomach, In 
truth these organisms are so minute, and the tests sug- 
gested are so delicate, that we prefer to take on trust con- 
clusions as to their biological rank ; and are fain to know 
that whether we call one of these atomies zoophyte or 
phytozoon —animal-like plant, or plant-like animal—the 


marvels of its life-history in either case are the same. 
In 1868 Haeckel proposed to supplement the zoological 
nomenclature of that day, with a new sub-kingdom to be 


called Protista. Under that name he grouped all classes of 
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animated nature that are intermediate between the animal 
and vegetable kingdoms. in his novel system the 
Diatomaceze were assigned important rank. ‘The early 
teachers of natural history tcok no cognizance of these 
forms ; nor could they do so, from ignorance that such 
monads were in existence. Whien Linnaeus, in 1753, pub- 
lished his great System of nature, the Protista, for the most 
part, were unknown. After his class Vermes, with both 
candour and humour, Linneus grouped together all less 
known living things than those he had named vermes, and 
put them under the significant caption Chaos. 

Othon F. Muller, a Dane, was perhaps the first 
naturalist who left any record of the Diatomaceze. His 
notice is in his work entitled ‘‘ Animalcula Infusoria,”’ 
written not long before his death in 1784. So recent as 
1825, but fifty species had been fonnd. But Ehrenberg’s 
work, ‘‘ The Infusionsthierchen,’’ printed in 1838,was the 
forerunner of such a new revelation regarding Diatomis, 
and induced so many able men of different countries to 
study them, that by 1860 Rabenhorst in his ‘‘ Freshwater 
Diatomaceze,’’ and in his ‘‘ Conspectus,’’ had recorded 
4,000 species. 

Since the monumentai labor of Rabenhorst workers in 
various parts of the world have more than doubled the 
diatomaceous species known to him. Bailey, H. L. Smith, 
Edwards and others enthusiastically prosecuted the study of 
American Diatoms, an undertaking that was commenced 
by Ehrenberg. Their labours worthily rank with the 
work of William Smith, Kitton and many workers iu 
England ; and with that of Heurck, Schmidt and others on 
the continent. The Rev. Francis Wolle, in his ‘‘ Diatom- 
aceze of North America,’’ published a few years since, 
pointed out that at that date the ‘‘ Diatomacez of the 
World ’’ aggregated 8,000 species. His own work, which 
comprises 112 plates, gives 2,200 illustrations of 1,400 
‘‘North American Diatoms,’’ which are classified in 
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families aiid genera according to ‘‘ The Conspectus of the 
Diatomacez,’’ arranged by Prof. H. L. Smith, of Geneva, 
NY: 

While the botanical status of the Diatomacee has given 
rise to discussion, experts now generally regard them as an 
Order of the Cenfervoid Algz. They are found in both 
fossil and receit forms. Living species abound in both 
salt and fresh water ; and some occur in bogs, mosses and 
in damp earth. There are but slight differences between 
marine and freshwater diatoms, though peculiarities of both 
classes are persistent. 

The Diatomaceze are unicellular, and each individual 
Diatom is a delicate membranous sac which with its con- 
tents are enclosed in a silicious covering. This flinty sheil, 
frustule it 1s called, is in two parts, one often slightly 
larger than the other, fitting in part over it, and forming 
together a ininiature box of rare beauty. ‘The line of 
junction or raphe between the two parts of the delicate box- 
like frustule is protected by a band or hoop, and the whole 
is covered with an almost imperceptable gelatinous cover- 
ing. These silicious frustules are the prominent feature of 
the Diatomaceez, and with their slight attachment in some 
species, gave to Diatoms the older name of Brittle-worts. 
Skilled observers record that the frustules contain granular 
protoplasm, a nucleus—sometimes two of them—and a 
germinal dot from which minute threads have been seen to 
radiate, 


The frustules of Diatoms take many different forms, 
They are found in circular, rectangular, wedge-shaped, 
stellate, sigmoidal and navicular outline, besides endless 
other less regular shapes. Somefrustules are ten or twelve 
times the length of others; but the minuteness of all is 
cause for astonishment. <A frustule of average length does 
not measure the two hundreth part of an inch; and genera 
shorter than the medium length are by far the more numer- 
ous. Some years since, Moller, an expert microscopist, 
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mounted on a single slide 450 individual Diatoms. The 
circular space containing them was within the field of view 
of a two inch lens; that is, less in diameter than the third 
of an English inch. And in proof of his skill and patience, 
Moller grouped them ail in families, conformably with a 
printed explanatory list sent out with them. 


Much attention has been given to the surface markings 
on frustules of the Diatomaceee. They are described as 
striz, dots, depressions, hemispherical elevations, and 
letter-like signs. Many species show such markings 
symmetrically arranged ; aud when seen _ rightly 
illuminated, they are exquisitely beautiful. Diatoms of 
various families have striated frustules wlth a space 
between the striz less than the twenty thousandth of an 
inch. One species, the Amphipleura Pellucida, has long 
been noted for stri2 of special fineness. The lines on its 
frustules are so close together that on the more delicate 
- specimens one hundred lines measure but the thousandth 
part of an inch. That is said to be, with the best aid 
science can give, near the minimum visible ; for these lines 
are equivalent in closeness together to the closest ruled 
lines on a Nobert test plate distinctly seen, though Nobert 
is said to have ruled four or five finer bands never yet 
resolved. The Grammataphora Marina, a species found 
in both the Atlantic and Pacific Oceans, is noted for carry- 
ing on each frustule fine striz, and four characters like the 
letter gamma of the Greek alphabet. There are of this 
genus only thirteen species, four of which are British and 
nine are American. But where all are beautiful, selection 

ecomes invidious, and as difficult as it was for Sindbad to 
select diamonds in the land ef fairie. So of the discous 
aud other beautiful genera of Diatoms I must omit 
mention. 

Students of the Diatomacee formerly worked with 
microscopes of moderate power, that could just show lines 
on the Pleurosigma formosum, and similar frustules.- And 
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more recently it was an accomplishment to ‘‘ dot” the valve 
of an Angulatum. Indeed to compass the latter feat, 
with lenses made before the fifties, required more than 
average manipulative skill. The magnifying power used 
in those days rarely exceeded four to six hundred diameters. 
Rabenhorst for his Susswasser-diatomaceen used a power of 
only three hundred. And, as lately as 1890, the magnify- 
ing power used for Wolle’s plates was uniformly five 
hundred. But in 1865 Powell and Leland made a fiftieth 
objective having a magnifying power of nine thousand 
diameters. That, however, was the product of special 
skill, and required for its use the rare ability of both Mr. 
Powell and Dr. Beale. Still immersion lenses of moderate 
price greater working distance, wide angular aperture, 
special light condensers, and manifold greater magnifying 
power soon came into general use. The fragment of an 
angulatum frustule under modern high power objectives 
can now readily be magnified five thousand diameters or 
more ; and what formerly seemed only fine hatched lines, 
according to illumination used, are now resolved into rows 
of pearly dots ten to the inch, or hexagonal depressions of 
like size. For under the microscope things are not always 
as they seem, and errors of interpretation grow more likely 
with increased amplification. Hence itis that the markings 
of the highly magnified frustule of the angulatum are 
described by some as raised globules, by some as areolate 
depressions, and by others as apertures in the frustule. 


Many species of Diatoms possess the power of locomo- 
tion ; a faculty which arrests the attention of observers, 
and which led Ehrenberg to call these organisms animals. 
In the Naviculz this power is highly developed, especially 
in the minute frustules of the species Navicula Veneta. 

Dr. Donkin, an authority, well described their motion 
thus: ‘“‘ Placed under the microscope several individuals 
may be seen directing their course simultaneously, and as it 
were voluntarily toward any extraneous object near them. 
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This highly interesting phenomenon can be readily observed, 
as this species is very abundant.’’ Their maximum speed 
is given as the two hundredth of an inch—the average 
length of Diatoins—a second; aud, insignificant as that 
may seem, ii we measure the speed per second of the swift- 
est ship afloat, computing that speed by the same measur- 
ing unit—her own length—as the standard, the comparison 
will be in favor of the Diatom for swiftness. 

Most of the Diatomacez are found with free separate 
frustules. But many species are held together in loose 
chaius by slight points of contact ; or are arranged side by 
side like a thread of confervae; or are fastened to a hair- 
like fixed stipe; or are imbedded in transparent glair. 
Sometimes larger numbers comprising a score of different 
species are found together in one patch of glair. Raben- 
horst found more free frustules in autumn, and more 
attached colonies in spring. “The early microscopists 
named the Diatomacez: after three modes of growth and 
their habitat. Still, their life-history being imperfectly 
known, specific names were sometimes given to organisms 
that were transitory forms of immature life. ‘The nomen- 
clature of Prof. Smith is based on particulars of the frus- 
tule and its markings. His system, if artificial, is most 
convenient. With slight additions it was adopted by Dr. 
Heurck in his synopsis of the Diatoms of Belgium, ‘The 
genus navicula includes 243 species—more than a sixth of 
those in the North American synopsis. 

Diatoms, like their next of kin, the Desmids, repro- 
duce themselves by conjugation ; and like many unicellular 
forms of life they also multiply by fission. Increase by 
fission has been carefully watched. The time from incep- 
tion of the process to complete fission is about six days. 
Particulars of these processes are given iv the Micrographic 
dictionary and in other text books. How long a Diatom 
can live is uncertain. Wolle says tiat Diatoms kept in 
water have been known to live nearly a quarter of a 
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century, though for part of the time the water was frozen, 
and for a considerable time they were kept in the dark. 


Diatoms are found throughout the world. Several 
species are common from the polar regions to the equator. 
They are found on mountain tops, in caverns, in water 
direct from glaciers, and in springs having a temperature 
of 164° Fahrenheit. Sixty years ago Hooker found deposits 
extending hundreds of miles in the Antaretic Ocean; and in 
1856 the Grinnell expedition in search of Franklin reported 
that the northern polar seas ‘‘ are filled with slimy diatom- 
aceous life ;’’ and Carpenter, at a later date, found the bot- 
tom of the sea nearer the equator ‘‘covered with diatom- 
ooze.’’ Diatoms played a part in the inception of Nanson’s” 
polar voyage. A dozen species of Diatoms peculiar to 
Northern Asia had been found on ice-floes at Bering Strait, 
the opposite side of the world, and Nanson, convinced that 
that they had drifted there over the Polar Sea, concluded 
‘that with this same drift-ice and by the same route’’ he 
could drift on the ‘‘ Fram.”’ . 


Fossil Diatoms are also found throughout the world. 
Of them time permits me only to say, that as at Richmond, 
Va., and on the banks of the Colorado River, their flinty 
skeletons rest, as they have rested for ages in deposits 
many feet in thickness and many milesinlength. The com- 
plete history of fossil Diatoms is a chapter of the great stone 
book awaiting a transcriber ; and the monographs, written 
here and there, warrant belief that such a record would be 
an interesting addition to palzography. 

This district with its lake, bay, streams and springs 
offers special opportunity for study of the Diatomacee. 
Many freshwater species are readily found, and it is pleas- 
ing to know that our Association has not been altogether 
unmindful of these advantages. Occasionally a collector of 
Diatoms is flouted as a ‘‘diatomaniac.’’ But wisdom is 
justified of her children. It is no idle pastime to make a 
study of organisms which, if minute, exist in myriads upon 


46 DIATOMS 


myriads, organisms that have lived longer in the world than 
nian, and have done more to change the face of the earth 
than some of the strongest animals, or than has been 
brought about by all the engineering skill of man himself. 
Moreover, to the study of germ life antiseptic surgery is in- 
directly due; and study of the Diatomacez more directly 
led to knowledge of the Bacteria and to the new pathology 
that has done much to relieve human suffering. 


Bacon, three centuries since, wrote: ‘‘ Huma know- 
ledge hath hitherto been determined by the view or sight ; 
so that whatsoever is invisible, either in respect to the fine- 
ness Of the body itself, or the smallness of the parts, or of 
the subtilty of its motion, is little inquired into; and yet 
these be the things that govern nature principally.’’ These 
are words to remember, as is the comment on them by 
Bacon’s pupil, Dr. Power : ‘‘ How much, therefore, are we 
obliged to the industry that of late hath discovered the 
advantageous artifice of glasses, and furnished our necessi- 
ties with such artificial eyes, that now neither the fineness 
of the body, nor the smallness of the parts, nor the subtilty 
of its motion, can secure them from our discovery.’’ 


Australia. 


BY LYMAN LEE, B.A. 


Read before the Hamilton Association March Sth, 1909. 


— 


k USTRALIA is an island continent of the southern 
a hemisphere, south-east of Asia, between latitude 
10 41 and 39° 11’ South, and longitude 113° 5/ 
and 153 16 Kast. Its greatest length from west to east 
is 2,400 miles, and greatest breadth from north to south 
1,700 to 1,900 miles. Its area is about one-half that of 
South America as the next larger continent, and ten times 
that of Borneo as the next smaller island. 


In the mutual relations of itself to the ocean—a point 
of vast importance to so large a mass of land—Australia is 
decidedly inferior to any one of the grand divisions of the 
globe. It is not indented by the sea, as is North America 
on the east, or Asia on the east and south, or Hurope on 
all sides but one. Again, as to navigable channels between 
the coast and the interior, Australia is not to be compared 
even to Africa with its Nile and its Zambesi, its Niger and 
its Congo, its Gambia and its Senegal, and its many other 
small arteries of communication. 


It comprises Victoria, New South Wales, Queensland, 
South Australia, West Australia, and the adjacent island 
of Tasmania, all of which were federated in the common- 
wealth of Australia on 1st January, 1go1. 


‘The area and the population (exclusive of aborigines) 
of the different states comprising the commonwealth in 
1go1, when the last census appears to have heen taken, were 
as follows : ; 
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: AREA IN- 

ORIGINAL STATES. SQUARE MILES. POPULATION. 
New south: Wales 25) SIO 262 ee: ona 1,352,297 
WHGEO ie. Vaan a BF SS ae ee Marais 1,200,918 
Queeusiancde = 2. ses O08 AG7. iene oo. | 190,506 
South Australia..... We BOOB OOM. waa ee oe 362,604 
Western Australia...... O75 O20 2 ean es 182,853 
MAGIA Mich cee sec eee ah ZO, Di sete Wee Seceis ee Las 

pROLAe eee en Dison heke ais Maes eRey ey ot a 3,797,743 


Whilst there are many spacious harbors on the coast, 
there are few great indentations ; the principal being the 
Gulf of Carpentaria on the north, the great Australian 
Bight and the Spencer Gulf on the south. The chief pro- 
jections are Cape York Peninsula and Arulam Land in the 
north. Parallel to the north-east coast runs the Great 
Barrier Reef extending for 1,000 miles. In great part the 
east coast is bold and rocky, and fringed with many small 
islands. Part of the south coast is low and sandy, and part 
presents cliffs several hundred feet in height. The interior, 
so far as explored, is largely composed of rocky tracts and 
barren plains, with little or no water. ‘The whole continent 
forms an immense plateau, highest in the east, iowest in 
the centre, and with a narrow tract of land usually inter- 
vening between the elevated area and the sea. ‘ The base of 
the table land is granite, which forms the surface rock in | 
a great part of the south-west, and is common in the higher 
grounds along the east side. Secondary (cretaelous)-and 
tertiary rocks are largely developed in the interior. Silurian 
rocks occupy a large area in South Australia on both sides 
of Spencer Gulf. The mountainous region of the south- 
east and east is mainly composed of volcanic, silurian, ear- 
bonaceous and carboniferous rocks, vielding good coal. 
No active volcano is known to exist, but in the south-east 
there are some craters only recently extinct. The highest 
and most extensive mountain svstem is a belt about 150 
miles wide, skirting the whole eastern and south-eastern 
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border of the continent, and often called in whole or in part 
the great dividing range, from forming the great water shed 
of Australia. A part of it called the Australian Alps in 
the south-east, contains the highest summits on the conti- 
nent. Mouut Kosciusko (7,175 feet high), Mount Clark 
(7,256 feet high), and Mount :Townshend (7,253 feet 
high). West of the dividing range are extensive plains or 
downs admirably adapted for pastoral purposes. The 
deserts and scrubs, which occupy large areas of. the 
interior, are a characteristic feature of Australia. ‘The 
former are destitute of vegetation or are clothed only with 
a coarse spiny grass, which affords no sustenance to 
cattle or horses, the latter consist of a dense growth of 
shrubs and Jow trees, often unpenetrable till the traveller 
has cleared a track with his axe. 


The rivers of Australia are nearly all subject to great 
irregularities in volume, many of them at certain seasons 
showing a channel in which there is merely a series of 
pools, whilst at other seasons they inundate the whole 
adjacent country. The chief river is the Murray, which, 
with its affluents, the Murrumbidgee, Lachlan, and 
Darling, drains a great part of the interior west of the 
dividing range, and falls into the sea on the south coast, 
after entering Lake Alexandrina. Its greatest tributary 
is the Darling. On the east coast are the Hunter, Clarence, 
Brisbane, Fitzroy and Bardekin; on the west the Swan, 
Murchison, Gascoyne, Ashbnrton and DeGrey; on the 
‘ north the Victoria, Flanders and Mitchell rivers. The 
Australian rivers are ail of little service in facilitating inter- 
nal communication. Many of them lose themselves in the 
swamps or sandy wasies of the interior. A considerable 
river of the interior is Cooper’s Creek, or the Barcos, which 
falls into Lake Eyre, one of a group of lakes on the south 
part of the continent having no outlet, and therefore salt. 
The principal of these lakes are Eyre, Torrens and 
Gairdner, all of which vary in size and saltiness according 
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to the season of the year. Another large salt lake of little 
depth, Lake Amadeus, lies a little west of the centre of the 
island. Various others of less magnitude are scattered over 
the interior. 


The climate is generaily very hot and dry, but very 

healthy. In the tropical regions there are heavy rains, and 
in most of the coast districts there is a sufficiency of moisture, 
but in the interior the heat and drought are extreme. Con- 
siderable portions of the land now devoted to pasturage are 
liable at times to suffer from drought. At Melbourne the 
mean temperature is about 56°, and at Sydney about 63. 
The south-east settled districts are at times subject to 
exceedingly hot winds from the interior, which cause great 
discomfort, and are often followed by a violent cold wind 
from the south called ‘‘southerly bursters.’’ In the moun- 
tainous and more temperate parts snow storms are common 
in June, July and August. 
Australia contains a vast quantity of mineral wealth. 
Foremost come its rich and extensive deposits of gold, 
which, since the precious metal was first discovered there 
in 1851, have produced a total of more than $1,350,000,000. 
The greatest quantity has been obtained in Victoria, but 
New South Wales and Queensland have also yielded a con- 
siderable amount. Probably there are rich stores of gold 
still undiscovered. This island continent also possesses 
silver, copper, tin, lead, zinc, antimony, mercury, etc., in 
abundance, besides coal (which is now worked to a con- 
siderable extent in New South Wales) and iron. Very 
precious stones are found, as the garnet, ruby, topaz, sap- 
phire, and even the diamond. Of building stones there are 
granite, limestone, marble and sandstone. 


The Australian flora presents a most decided individu- 
ality. Many of its most striking features are the result of 
the general dryness of the climate. The trees and bushes 
have, for the most part, a scanty foliage, presenting little 
surface for evaporation or thick leathery leaves well filled 
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to retain moisture. The most wide-spread types of 
Australian vegetation are the various kinds of gum trees 
(Eucalyptus), the She-oak (Casnorinia), the Acacia or 
Wattle, the Grass tree (Xanthorrhcea), nlany varieties of the 
Protiaceal, and a great number of ferns and tree ferns. 
Of the gum tree there are found more than 150 species, 
many of which are of great value Specimens of the pep- 
permint (Eucalyptus Amygdalina) have been found to 
measure 480 to 500 feet in height. As timber trees the 
most valuable members of this genus are the Eucalyptus 
Rostrata, Eucalyptus Lencoxylon, and Eucalyptus Margi- 
nator, the timber of which is hard and dense, and almost 
indestructible. A number of the gum trees have a decidu- 
ous bark. The wattle or acaaia includes about 300 species, 
some of them: of considerable economic value, yielding 
good timber and bark for tanning. The most beautiful 
and most useful is the golden wattle which is adorned in 
the spring time with rich masses of fragrant yellow blos- 
soms. There are twenty-four species of palms, and all 
these, except the cocoanut palm, are peculiar to Australia, 
and are confined to the north and east coasts. In the 
‘‘scrubs’’ hosts of densely intertwisted bushes occupy 
extensive areas. The Mallee scrub is formed by a species. 
of dwarf encalyptus, and the Mulga scrub by a species of 
thorny acasia. A plant which covers a large area in the 
arid regions is the Spinifer, or Spiny plant, which renders 
travelling difficult, wounds the feet of horses, and is utterly 
uneatable by any animal. Other large tracts are occupied 
by herbs or bushes of a more valuable kind, as they afford 
fodder. Foremost among these stands the salt bush. 
Beautiful flowering plants are numerous. Australia also 
possesses great numbers of turf forming grasses, such as 
the Kangeroo grass, which survive even a tolerably pro- 
tracted drought. The native fruit trees are few and unim- 
portant, and the same may be said of the plants yielding 
roots used for food ; but exotic fruits and vegetables may 
now be had in the different states of the commonwealth in 
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great abundance and of excellent quality. ‘The vine, the 
olive and the mulberry thrive well, and quantities of wine 
are now produced. The cereals of Kurope and maize are 
extensively cultivated, and large tracts of country, particu- 
larly in Queensland, are devoted to sugar cane cultivation. 

The Australian fauna is almost unique in its character. 
The great feature is the total absence of all the forms of 
mammalia which abound in the rest of the world, their 
place being supplied by a great variety of marsupials—these 
animals being as a rule found nowhere else except the 
opossums of America. There are about 100 kinds of mar- 
supials of which the kangaroo, wallabies, wombat, koola, 
bandicot, phalangers, opossums, and the fierce carniverous 
dasyures are the best known varieties. ‘Two extraordinary 
animals—the platypus, or water mole, and the porcupine 
ant eater—constitute the lowest order of mammals. 

A large stock of the domestic animals of Eugland have 
been, however, introduced, and they thrive remarkably 
well. The breed of horses is excellent. Horned cattle and 
sheep are raised very extensively, particularly the latter. 
Rabbits have long been a pest, but their frozen bodies are 
now being shipped very extensively to other countries. 
The birds are numerous and of great variety, all the more 
important orders and families being represented. Eagles, 
some very large, measuring about seven feet across the 
wings ; falcons and various species of hawks and owls, are 
numerous ; and so also are parrots and cockatoos, many of 
them having most beautiful plumage. Pigeons of various 
species frequent various parts of the island. The largest 
Australian bird is the emu, which, though excelled in size 
by the ostrich, attains a height sometimes of more than 
seven feet, five and six being the average. It is widely 
diffused and is rapidly disappearing from the more settled 
districts. The lyre bird, with its magnificent lyre-shaped 
tail; the interesting bower birds and the mound building 
talegalla and megapodius are natives of this land of peculiar 
natural productions. The gigantic jabiru stork may be 


AUSTRALIA 53 
seen on the borders of the rivers, lakes or swamps, where 
the duck tribe alsoabound. Other aquatic birds are the pelt- 
can, Australian goose, and that rara avis of the Latin 
writers, the black swan. The game birds, pigeons, ducks, 
quail, geese, etc., are numerous. 

There are many reptiles, the larger being the alligator, 
found in some of the northern rivers. There are upward of 
sixty different species (or varieties) of snakes, some of 
which are very venomous. Lizards, frogs and insects are 
also ntumerous in various parts. The seas, rivers and 
lagoons abound in fish of various varieties, and also other 
aquatic animals, many of them peculiar, Whales and 
seals frequent the coasts. On the north coasts are extensive 
fisheries of trepang much visited by the natives from the 
Indian Archipelago. ; 

The natives belong to the Australian negro stock, and 
are sometimes considered the lowest in intelligence in the 
whole human family. They are believed to number 31,000 
exclusive of those in the unexplored portions of the island. 
They are of a dark brown or black color, with jet black 
curly but not wooly hair, of medium size, but of inferior 
muscular development. In the settled parts of the conti- 
nent they are inoffensive and are rapidly dying out. They 
have no fixed habitations ; in the summer they live almost 
entirely in the open air, and in the more inclement weather 
they shelter themselves with bark erections of the rudest 
construction. They have no domestic animals. Their 
food consists of such animals as they can kill, and no kind 
of living creature seems to be rejected: snakes, lizards, 
frogs, and even insects being eaten, often half raw. They 
are ignorant of the potter’s art. They speak a number of 
different languages or dialects. The women are regarded 
merely as slaves and are frightfully maltreated. They are 
said now to have no religion, a statement which it is hard 
to believe. ‘They are poloygamous. They are occasionally 
employed by the settlers in light kinds of work and as. 
horse breakers, but they dislike continuous occupation and 
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soon give it up. ‘Ihe weapons of all the tribes are generally 
similar, consisting of speers, shields, boomerangs, wooden 
axes, clubs and stone hatchets; of these the boomerang is 
the most singular. With the exception of these aborigines 
almost all the population is of European origin. Pastorai 
and agricultural pursuits are the chief occupations of the 
people, although manufactures and handicrafts also employ 
large numbers. For sheep rearing and the growth of 
woo] the Australian colonies are unrivalled, and whilst the 
production of gold has decreased considerably, that of wool 
is constantly on the increase. The greater bulk of the wool 
exported goes to Great Britain, which, in recent years, has 
received over 300,000,000 pounds from the Australian col- 
onies annually. The commerce is rapidly extending and 
becoming every year more important to Great Britain, 
whence the colonists derive their supplies of manufactured 
goods in return for wool, gold and other produce. Next to 
wool and minerals, wheat, preserved meat and tallow, hides 
and skins, tobacco, sugar and wine are the most important 
items of export. 

The chief imports consist of textile fabrics, haberdash- 
ery and clothing, machinery and metal goods. 

There are upwarde of 35,000 iniles of railway in actual 
use or in course of construction, and there are about 35,000 
miles of telegraph lines. The longest telegraph line is that 
running northward across the continent from Adelaide. 
The coinage is the same as in the mother country. Banks 
and banking offices are numerous, including post office and 
other savings banks for the reception of small sums. 

The exact date when Australia was first discovered by 
Europeans is a matter of doubt. Between 1531 and 1542 
the Portguese published the existence of a land which they | 
called Great Java, and which corresponds to Australia, and 
probably the first discovery of the country was made by 
them inthe 16thcentury. The first authenticated discovery 
is said to have been made in 1601 by a Portugese named 
Manoel Godiulo de Eredia. In 1666 Torres, a Spaniard, 
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passed through the Strait that now bears his name, between 
New Guinea and Australia. Between 1628 and 1666 a 
large portion of the coast line had been surveyed by Dutch 
navigators, In 1664 the continent was named New Holland 
by the Dutch Government. In 1688 Dampier coasted 
along part of Australia and about 1700 explored a part of 
the west and north-west coasts. In 1770 Cook carefully 
surveyed the east coast, named a number of localities, and 
took possession of the country for Great Britain. He was 
followed by Bligh in 1789, who carried on a series of 
observations on the north-west coast, adding largely to the 
knowledge already obtained of this new continent. Colo- 
nists had now arrived upon the soil, and a penal settlement 
was formed in 1788 at Port Jackson. In this way was laid 
the foundation of the future colony of New South Wales. 
The Moncton Bay District (Queensland), was settled in 
1325, in 1835 the Fort Philip District. In 1851 the latter 
district was created into a separate colony, under the name 
of Victoria. Previous to this time the colonies of Western 
and of South Australia had been founded, the former in 
1829, the latter in 1836. The latest of the colonies is 
Queensland, which took an independent existence in 1859. 
The discovery of gold in abundance took place in 1851, aud 
caused an immense excitement and great influx of immi- 
grants. The population was then only about 350,000, and 
was slowly increasing, but the discovery of the precious 
metal started the country on that career of prosperity which 
has since been almost uninterrupted. Convicts were for a 
long time sent to Australia from the mother country, but 
transportation to New South Wales ceased in 1840, and the 
last convict vessel to West Australia arrived in 1868. 
Altogether about 70,000 convicts were landed in Australia, 
and about as many more were landed in the adjacent island 
of Tasmania. With the ideas of self-government now preva- 
lent in the British Colonies, they will not for a single 
moment tolerate being made the dumping ground of the 
criminal classes from Great Britain or Europe generally. 
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For twenty-five years after the establishment of a 
colony on the shores of Port Jackson, settlement was con- 
fined to the narrow strip of country shut in on the north- 
west and south by the Blue Mountains beyond which no 
one had penetrated, though many attempts to do so had 
been made. Along the sea the colony extended from Jervis 
Bay to Port Stephens, a distance of 165 miles. In 1813 the 
mountain barrier was successfully crossed by Messrs. Blax- 
land, Lawson and Wentworth, and the plains beyond were 
at once occupied. In 1815 a practicable road was made 
across the mountains, and exploration was thereafter pushed 
ou with great vigor. In 1817 Oxley discovered and traced 
the Lachlan River for about a hundred miles, and later he 
discovered the Macquarrie and other streams. In 1819 the 
Marrumbidgee was discovered. In 1824 Messrs. Howell and 
Hume crossed the district now forming the colony of 
Victoria, and reached the head of Port Philip. Allan Cun- 
ningham, the botanist, made extensive explorations in 1823 
and subsequent years, and the celebrated Captain Sturt 
commenced his arduous and wonderful undertakings about 
the same time. Nor should the names of Hume and George 
Macleay be forgotten. Major Mitchell continued the work 
uniting skill and science with much energy and good for- 
tune. Meanwhile the survey of the coast begun by 
Flinders was ably continued by Captain Parker, King and 
others. The north-west coasts were next examined by 
explorers, but with little result. From Sydney the centre 
of exploration was moved to Adelaide, and from that city 
several famous expeditious set out. It was from Adelaide 
that Eyre started on most of his journeys, and from there 
also that Captain Sturt began his survey of the Lower Mur- 
ray and Darling in 1844. Much exploration was done in 
Queensland about this time by Dr. Leechhardt, under the 
auspices of the Government of New South Wales. Leech- 
hardt lost his life in 1848 in an attempt to cross the con- 
tinent to the west coast. In 1860-1 a well equipped expe- 
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‘dition left Melbourne to cross the continent. It was under 
the command of R. O’Hara, Burke, and W. J. Wells, 
astronomical and meteorological observer. The disastrous 
end of the expedition is well known. Several relief expe- 
ditions went in search of them, and at length the sole sur- 
vivor King was found. He had been preserved from star- 
vation by the kindly aid of the natives. Since then there 
have been many explorers. 


The first convention looking towards the political 
union of the five Australian colonies and Tasmania, was 
held at Hobart in January, 1886. Another conference took 
place in 1891, at Sydney, New South Wales, attended by 
delegates from each of the colonies. A draft Bill to con- 
stitute the commonwealth of Australia was adopted by the 
convention, and it was agreed that it should be submitted 
for approval to the Legislatures of the several colonies. 
The Bill met with success in the lower branch of but one 
legislature—that of Victoria. In January, 1895, there was 
a conference of the premiers of the five colonies at Hobart, 
and the Legislative Assembly of New South Wales passed 
a Fedral Enabling Actin November of that year, and notice 
of motion was given in cther legislatures to bring in a similar 
Bill. The first practical step was taken in 1898. A con- 
vention of representatives of New South Wales, Victoria, 
Tasmania, South Australia and Western Australia, suc- 
ceeded in drafting a constitution which was submitted to 
the popular vote in each of these colonies in June. The 
Constitujion provided for a Governor-General appointed by 
the Crown; a Federal Parliament, represented by the 
Governor-General, a Senate, and a House of Representa- 
tives. The powers of the Parliament were set forth in 
thirty-nine articles, and covered trade with other coun- 
tries, taxation, coinage, weights and measures, foreign 
corporations, pensions, arbitration, etc. Free trade between 
the states of the Federation was recognized. By the terms 
of the plebiscite, an affirmative vote of substantially one- 
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third of the electors of New South Wales and one-fifth of 
the electors of each of the other colonies, was required to 
adopt this Constitution. But the election returns in June 
were fatal to the scheme. Whilst the majorities in the four 
lesser colonies were overwhelmingly in favor of the Consti- 
tution, the requisite affirmative vote in New South Wales 
was not obtained. 

On the second day of February, 1899, a unanimous 
agreement was reached by the colonial premiers in confer- 
ence at Melbourne regarding the unsettled questions refer- 
red to them by the colonial legislatures, thus assuring the 
success of the federation project. In 1900, a Bill, making 
federation effective, was introduced in the Imperial Parlia- 
ment at London and passed. Later in that year the Earl 
of Hopetown was appointed the first Governor-General. 

In addition to the Central Federated Government each 
of the colonies has a Governor, Administration and a Legis- 
lature of its own. In all the colonies there are both a 
Legislative Council and a Legislative Assembly, the Lower 
House being elected by manhood suffrage. The aggregate 
annual revenue of the colonies is about $100,000,000. The 
public debt is over $500,000, 000, or more than $200,000,000 
more than the debt of Canada. 

There isno Established Ciurch in any part of Australia. 
Education is well provided for, instruction in the primary 
schools being in some cases free and compulsory, and higher 
education is receiving great attention. There are flourish- 
ing: universities in Melbourne, Sydney and Adelaide. 

Newspapers are exceedingly numerous, and periodicals 
of all kinds are abundant. There is, as yet, no native 
literature of any distinctive type, but namies of Australian 
writers of ability, both in prose and poetry, are beginning 
to be known beyond their own country. As a very large 
portion of the population live in the larger cities of the 
continent, let me direct your attention now for a few mom- 
ents to life in these large centres of population—one of them 
at least having a larger population than any city in Canada. 
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The Australian artisan has been able to establish 
for himself short hours of labor and high wages. There is 
no housing problem for the workman in this island com- 
monwealth as there is in the large cities of this continent. 
It is said that there is not one tenement building in ail 
Australia, for every family can obtain a comfortable cot- 
tage at a moderate rental. A well built house with five 
rooms and a bath-room, within comfortab!e walking dis- 
tance of his work, can be got for about ten shillings a 
week, a sum which does not bear so high a proportion to 
his weekly earnings as the seven and sixpence which the 
British workman has to pay for two or three rooms in a 
gloomy tenement. A garden in front of the cottage, and a 
plot of ground of respectable dimensions behind it, belong 
as a matter of course to the Australian workmen’s dwelling. 
It has been said that the workman is able, if he wishes, to 
live within comfortable walking distance of his work. ‘The 
tendency cf the Australian middle class is still to occupy. 
the more distant suburbs, so that the suburbs of an 
Australian city nearest to the actual city area will usually be 
found in the occupation of the humbler classes. But 
should the workman choose to rent a cottage a few miles 
out of the city, he is admirably served by train and tram, 
or by a cheap and rapid ferry boat service. The conven- 
ience and cheapness of the State-owned suburban railway 
lines can only be appreciated by those who have acquired a 
wide experience of profitearning railways in other lands. 
The trains are run frequently and punctually, and a scale 
of fares within certain hours enables the workman to travel 
at an expeuse that is always economical. Thus the ten 
shillings a week he pays for a cottage near town will pay the 
rent of an even more comfortable dwelling six or seven miles 
away, as well as the additional cost of his railway fares. 
There he will have a plot of land, perhaps half an acre in 
extent, where he can gratify his tastes for gardening and 
poultry keeping to the fullest extent. The cheapness of 
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food is another circumstance in favor of the workman. He 
can dine, if he wishes, at a cleaniy kept restaurant, where 
a substantial meal of meat and vegetables, with pudding 
to follow, can be had for sixpence. A _ better served meal, 
with a small bottle of Australian wine added, can easily be 
got for a shilling. Meat, vegetables and fruit are remark- 
ably cheap. If an Australian workman does not live well, 
it is because he does not care to do so, or his wife does not 
know how to buy. 

In clothing of all kinds, he has to pay high prices, and 
he does not forget while doing so that he is contributing to 
the maintenance of the protected industries of the country. 
To do him justice, he does not complain of this, for ther 
is no more staunch adherent than he to the protective 
principle which, rightly or wrongly, he connects with the 
high scale of wages he is able to earn. 

It is literally true that there is no position of impor- 
tance in the commonwealth to which an ambitious and able 
man may not climb. “The careers of the men who have 
been Premiers of the Australian colonies prove this tact. 
The Premier of one state formerly worked in a flour mill 
within a hundred vards of the Parliament House where met 
the Assembly led by him. Another Premier could boast 
that he once carried his swag in search of employment 
through the country districts, and yet another was at one time 
au insurance agent. Instances of this kind could be multi- 
plied to an extent, for they illustrate the rule rather than 
the exception. The Australian workman fully appreciates 
these possibilities, and the absence of class distinctions 
which they imply and shows his appreciation by an inde- 
pendence of conduct which is very noticeable. It cannot 
justly be said that this independence is allied te any dis- 
courtesy of bearing, but he knows his own value and is also 
fully alive to the importance ef the political power he 
wields. 

The ambition of the Australian workman is usually 
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apparent in the career he works out for his children. To 
them the learned professions are open, and he is not slow to 
take advantage of the fact that the State subsidised Uni- 
versity 1s at his very door. 

_ The pleasures of the workman are largely governed by 
the climatic conditions of the country, which means that he 
spends much of his leisure in the open air. There is no 
lack of space in the big cities if he has a desire to indulge 
in cricket or football ; or he can take his place as a spec- 
tator and watch these games played by the finest exponents. 


The number of whole holidays (in addition to the Sat- 
urday half holiday) is not small, and the Australian knows 
how to enjoy himself on these occasions. 


‘The worst slums of the Australian cities are undoubtedly 
those quarters given up to the occupation of the coloured 
aliens—especially the Chinese and Hindoos. 


The distinctive sights of the Australian streets include 
the Chinese vegetable merchant, with his two heavy baskets 
of vegetables, balanced on a bamboo pole, supported on his 
shoulders. A group of Hindoo or Syrian hawkers may be 
seen passing from house to house, pressing the sale of their 
cheap wares in the most imperfect English. More 
peeuharly Australian is the rabbit-man, with his stentorean 
“Wild rabbits, oh!’ and his cart with a frame on which 
dozens of pairs of slaughtered bunnies are hanging. One 
shilling a pair is the usual price, and the rabbit man does a 
thriving trade in the face of an expiring prejudice against 
the rabbit as food. Australian shops are much the same 
as shops anywhere else, but the fishmonger and game seller 
sometimes festoons his shop front with strings of bright 
plumaged parrots, useless as food, but attractive to the eye. 
The game includes wild duck, magpie, geese and black 
swan, with a wallaby or two and tails of the larger kan- 
garoos. ‘The game shop and the fruit shop serve best to 
remind the visitor that he is in an Australian city ; none of 
the others differ from the shop of a British city, 


62 AUSTRALIA 


A stroll through a suburban street in the cool of the 
evening is quite another thing. Here the houses are all 
single-storied bungalows or villas, as the Australians prefer 
to call them, each standing in its own plot of ground. 
Glance over the famous pettosporum hedge and you may 
see the lawn sprinkler pleasantly at work under the pepper- 
tree in the middle of the grass plot bordered with masses 
of bright phlox and thriving roses and pelargoniums. The 
bamboo blind which has been down all day to keep the 
sun off the house front, is now rolled up, and in an easy 
chair ot the verandah reclines pater-familias, clad in cool 
flannels. Doors and windows are open to admit the even- 
ing breeze, but before each is a wire screen to exciude flies 
and mosquitoes. From the drawiug-room comes the sound 
of voices, mingled with the strains of the latest comic 
opera. ‘Thisis a glimpseof the Australian at home. There 
is a roominess and privacy about these suburbs which afford 
a large amount of solid comfort. The citizen swings in his 
hammock and smokes his pipe without any consciousness 
of being observed from the top floor of some building close 
at hand, for a day’s march through the suburbs of an 
Australian city will fail to reveal anything in the shape of 
‘(residential mansions.’’ The most arduous task of the 
amateur gardener is the constant use of the watering can, 
the rest is done by nature with a lavish hand. The vine 
and fig tree are by no means impossible, and a rough erec- 
tion of wooden laths makes an ideal fern house. These 
things figure very largely in the life of the average 
Australian city dweller who leaves his office at five, changes 
into easy clothing as soon as he arrives home, dines com- 
fortably at half past six, and then remains in his garden 
until it grows dark. The remainder of the evening he 
spends with his family or friends who may call, and the 
office or the warehouse claims him at nine o’clock the next 
day, when, like people on this side of the earth, he 
plunges again into the headlong rush of business. 
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She Australian answers truly to Aristotle's description 
of man as ‘‘a political animal,’ and his interest in politics 
is the inevitable result of the intimate relations between the 
people and the State. ‘ihe choice of his rulers is a matter 
of deepest concern as he encounters the results of their 
administration at every turn, and as the tendency in 
Australia is to increase rather than diminish the functions 
of the State, his political: opinions are based tpon the 
events of his every day life in a most intimate way. Those 
who dwell in the bush have the State for landlord, and can, 
in bad seasons, obtain the remittance of rent or postpone- 
ment of its collection. The State owns the railways which 
carry the people’s produce to the seaports, and, by an 
increase or reduction of freights, may materially affect their 
prosperity. The State undertakes the education of their 
children, establishing the schools and maintaining the 
teachers, while grants of money for the construction of 
roads aud bridges may also be obtained from the State. 
To the same source they look for police protection and 
postal and telegraphic service, and for help and supervision 
in the establishment of new industries. After bad seasons 
the State supphes them with seed wheat aud sometimes 
advances money to tide them over the next harvest. 


For the artisans and miners the State does even more. 
It regulates the conditions under which they work and their 
hours of labor, and even fixes their rate of wages. It 
decides industrial disputes between labor and capital, 
enforces the closing of shops at certain hours, and super- 
vises the workshops and factories. It buys the miner’s 
gold and opens up markets for the producer in foreign 
countries. In one Australian province the State has turned 
publican and retails beer and spirits of the best quality at 
the smallest percentage of profit. When the workman be- 
comes too old to toil any longer, it pensions him. These 
functions of the State still differ in the various political 
divisions of the commonwealth, and the statements above 


64. AUSTRALIA 


niade hold good only for some of them. One result of this 
condition of affairs is the existence of a large official class in 
the employment of the State. Public servants there are, of 
course, in every community, but it is doubtiul whether any 
country maintains so many to its population as Australia. 
The administration of the vast areas of public lands, the main- 
tenance and working of thousands of miles of public rail- 
roads, the education of the children, and the policing of the 
country alone involves the employment of many thousands 
of civiel srvants. Each additional function assumed by the 
State necessitates the creation of a new department and a 
further increase of the vast army of the State employed. 


As the State is so large an employer of labor, it is only 
natural that those seeking employment should first turn in 
that direction. Short hours, regular employment in a 
position which can be forfeited by misconduct only, and a 
salary which annually increases by a small sum, are strong 
inducements to a father who wishes 'o place his son in life. 
There is therefore keen competition for all government 
positions, and the interference of politicians was at one time 
so frequent that the public service became overmanned with 
nominees of various members of parliament. Public 
opinion at length became so strong against this practice 
that it was abolished, and the public service has been nom- 
inally at least removed beyond the sphere of political 
influence. But there is another class which demands and 
frequently obtains employment from the government. 
These are the mechanics and artisans of the cities, who may 
be thrown out of work owing to a temporary dullness in the 
trades in which they are customarily employed. These 
unemployed congregate upon some spare plot of ground, 
and listen to the speeches of men whose one cry is that it is 
the duty of the government to provide them with employ- 
ment. These meetings usually end in a march to the 
government offices, where the leading agitators demand an 
interview with the members of the ministry and the 
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governor. Should they obtain the desired interview they 
demand work es a right, referring to the many public works 
tt will be necessary to construct in the future, and suggest- 
ing that some of these works be constructed at once, the 
cost of same, of course, to be met with borrowed money. 
These unemployed of the cities contrast very unfavorably 
with the unemployed of the bush, who. bravely shoulder 
their swags and tramp off in search of the work they never 
think of demanding from the State. Having referred to 
borrowed moneys it may be instructive to refer to 
Australia’s national financial methods. The railways and 
other public works have all been constructed with money 
borrowed from the British investor, and these loans involve 
the payment of a sum of more than 49,000,000 each year 
ininterest alone. As Jate as 1905 there was no attempt made 
to have the interest or any of the principal paid out of the 
earnings of the railways. ‘The policy has been to work 
them for the immediate benefit of the people and for the 
purpose of developing the resources of the country. Each 
new enterprise means an addition to the debt of the 
country, already enormous, and it cannot be disputed that 
the people who enjoy the convenience and cheapness of 
State-owned railways in a land that is but sparsely popu- 
lated, are piling up for the:r descendents a burden of 
frightful magnitude that must some day be met. The 
extreme State ownership which prevails in Australia, with 
the evils which follow in its train, should, I submit, lead 
the governments of Canada, both Federal and Provincial, 
to be very cautious about going exclusively into State 
owvership. Our admiration, too, for the Australian’s 
liberal and humane provision for the aged is very much 
tempered by the very great discounting of the future which 
this provision involves. 

In the same spirit of humanity, Australia has experi- 
mented with legislation designed to settle the differences 
between capital and labor, and preventing the occurrence 
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of strikes. These laws provide that all such disputes shall 
be settled by an Arbitration Court, over which a Judge 
presides, the other members of the Court being representa- 
tives of both sides. It is claimed that these Courts have, 
as a rule, worked satisfactorily. This principle of compul- 
sory arbitration is one of the foremost doctrines of the 
political party known as the Australian Labor Party. The 
weapon employed by the Australian workman to secure the 
eight-hour day was Trade Unionism. From that time on - 
the Laber Party trusted in its unions and fought capital by 
means of strikes and threats of strikes. For a time the 
unions carried all before them, and the men flocked to their 
banners. ‘Trade was brisk and work was plentiful, and the 
unions were able to accumulate very considerable funds. 
They pressed their advantages too heavily and drove the 
employers into a combination against them. The two 
_ opposing forces came into a collision in 1891 in which, after 
a terrible conflict, the trade unions received a very severe 
blow. Since then the method of fighting has been changed. 
Since then the conflict has been waged by the use of the 
ballot and in Parliament with the result that I have already 
in a brief way indicated. The generous measure of self- 
government the people of Australia enjoy permits them to 
manage their own affairs in practically their own way. 
‘The remoteness of their continent, as well as the protection 
of the world’s greatest sea power, has so far ensured their 
immunity from outside interference. For about a century 
they have worked on undisturbed. The old world has 
been torn by wars and revolutions, yet these have meant no 
more to this island continent than so many extra columns 
of interesting reading matter in the newspapers. 


Australians have, however, had recently some keen 
reminders that their lands are broad and their people few’ 
From time to time some great European power has coveted 
one of the many islands that dot the adjacent Pacific waters, 
and has not been content with mere coveting: American 
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influence also in the Sandwich Islands ; German aggression 
in Sanoa in New Guinea and the Marshall Islands; French 
interference in New Culedonia and the New Hebrides, have 
caused deep concern. Australian politicians have been 
untiring and vehement in their protests to the Colonial 
Office, but the effect of their representations, it must be 
confessed lias not been appreciable. The sphere of foreign 
influence in the Pacific as enlarged by almost imperéeptible 
degrees, and vot long ago au Australian Prime Minister 
awoke to the fact that there were sixteen foreign naval 
stations within easy striking distances of the country he 
rules. Distance is being annihilated, and the remote and 
peaceful Australian is now confronted by possibilities it 
was once fashionable to ridicule. ar 


‘In the words of a writer to whom I am indebted for . 
many of the facts contained in this paper: ‘‘ Australia to- 
day is halting on the path towards Imperial unity. Rightly 

or wrongly, the Australian believes that in order to enter 
into closer relations with the mother country he will have 
to lay aside that striving for race purity which is an 
instinct with him. Since the federation of the Australian 
states was accomplished, the whole history of the world has 
been re-written for Australia. A new power has grown up 
in the Pacific. In the sudden rise of Japan the Australian 
discerns the most sombre menace to all his cherished ideals. 
_ From the Australian’s point of view, the position is an intri- 
cate and delicate one. Almost inthe moment when the com- 
monwealth was deciding that the Japanese was not a desir. 
able citizen, and passing legislation to exclude him from the 
commonwealth territory, a stroke of British diplomacy 
exalted Japan to the position of an Imperial ally. The 
outbreak of the Eastern war followed, and from that time 
the Australian attitude towards Japan has been indefinable. 
The Australians love the Japanese at a distance They 
regard them as splendid fighting men, and creditable allies 
even to the mother couvtry. But these facts do not alter 
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the Austraban view that the Japanese is an undesirable 
citizen, whereas the Russian is a desirable one. During 
the progress of the war a motion was tabled in the Austral- 
ian Parliament for the free admission of Japanese into the 
commonwealth. It was not granted even serious consider- 
ation.”’? The fear of Japanese aggression will have a 
wholesome effect, if it causes the leaders of the Popular 
Party to take immediate steps for populating the vast ter- 
ritories of this continent. Such a step will prevent the 
coloured man from gaining any firm foothold in Australia 
should it be found necessary in the interests of Imperial 
unity to throw the commonwealth open to the Eastern 
races. On the other hand if Australia should see fit here- 
after to insist on the maintenance of a white Australia, the 
advantage of an immediate and large influx of white popu- 
lation cannot be overestimated. 

Australians are not blind to the future as they con- 
ceive it. The day may be far distant when they will be 
called upon to choose between Imperial unity and indepen- 
dence. May we hope that such will never be the case. 
But the Australian anticipates that in the near future Japan 
will press for recognition of her people to share equal 
rights in his country with any white man. What may 
happen then it is difficult to say. In view of the yellow 
peril we can understand why it is that when Australians 
living in London and other parts of Great Britain are asked 
the question, ‘‘ Do you ever intend to go back ?’’ in many 
cases answer, ‘‘ Well, I may have to go back some day to 
fight.”’ 


Great Achievements in Bridge Building 


BY C. R. YOUNG, Toronvro, 


Read before the Hamilton Association April 2nd, 1909. 


oe § SHE execution of great engineering works is always 

productive of general interest, not alone because of 

the magnitude or novelty of the works themselves, 
but also because of admiration of the foresight, courage, 
resourcefulness and perseverance of the men who conceive 
them and carry them to completion. Nor is the engineer 
who undertakes an extensive or novel work free from 
responsibility when tests made at the much-advertised 
opening show that the structure is capable of bearing 
certain specified loads. Not until years of service under 
actual working conditions have shown that it possesses the 
qualities of security and durability, is his mind relieved of 
the burden so long imposed upon it. 


Notable achievements in bridge building are not con- 
fined to the past century or to several centuries, for some 
of the boldest and most remarkable bridges that have ever 
been built were executed by primitive or semi-civilized 
peoples. In view of the material at their disposal and the 
knowledge which they then possessed, ancient engineers 
have as much claim to our admiration as those whose recent 
achievements are on every tongue. With their wood, 
vines, thongs of leather and stene, they built structures 
which essentially are the same as many of those executed 
to-day in materials of more recent development. Thus 
from the earliest times suspension bridges of great boldness 
were constructed in India, China, Thibet and South 
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America. The principle of the modern cantilever was 
known and applied to bridge construction by the inhabitants 
of India and by our own North American Indians. 


Any survey of the progress of bridge building must of 
necessity fellow closely the devclopmert of the materials of 
engineering construction. As the possibilities of one 
material for bridge construction were exhausted, furtlier 
development was contingent upon the employment of a 
stronger, more durable or more aesthetically — correct 
material. The four principal materials have been wood, 
stone, metal (iron or steel), and concrete (plain or rein- 
forced), and as each one has been applied to bridge con- 
struction, new types of structure have been evolved in 
order that the new material might be used to the greatest 
advantage The achievements of the bridge builder cannot 
_ therefore be judged as a whole, a wooden structure against 
a stone, or a steel or a concrete one, for example, for com- 
parisons are possible only between structures of the same 
material. 


In the realm of wooden construction, bridges remark- 
able for their boldness and the originality displayed in their 
design, have been built from prehistoric times down to the 
present, or, perhaps, till half a century ago. Caesar’s 
bridge, built over the Rhine at Bonn in 55 B.C. ; Trajan’s 
remarkable arch bridge over the Danube, built in 104 A.D., 
containing a score of wooden arch spans of possibly 170 feet 
in length, were both achievements of magnitude in their 

time. Probably the high water mark of boldness in wooden 
_ bridge construction was reached in 1760 when two village 
carpenters, the Grubenmann brothers, built over the Lim- 
mat River at Baden a bridge containing a span of 366 feet 
in the clear, never equalled before or since in this material. 
It did not stand very long, however. but was destroyed by 
Napoleon in the campaign of 1799. 


Stone, from its permanency, strength and beauty as a 
material of construction, was impressed into the service of 
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the builder as soon as prototypes had been established in 
wood, but it had no place in the construction of bridges of 
any except those of the smaliest size until the Roman era 
began. The employment of the arch for long spans by 
these master builders gave rise to the construction in stone 
of scores of magnificent bridges and aqueducts which excite 
the admiration of engineers the world over to-day. Follow- 
ing the example thus set, many fine stone bridges were 
constructed throughout Europe and particularly in France. 
Until the construction of the Luxemburg stone arch bridge 
with its 278 foot span in 1902, the boldest masonry bridge 
ever built was that constructed in 1380, A.D., over the 
Adda River, at Trezzo, by order of the Duke of Milan. It 
contained an arch span of 251 feet in length, but the struc- 
ture was unfortunately destroyed soon after it was built. 
In 1905 all previous records in masonry bridge construction 
were eclipsed by the great arch span of 295 feet at Plauen 
in Saxony. 

| In the latter part of the eighteenth century the appli- 
cation of cast iron to bridge construction inaugurated a new 
era in that science. At first it was employed only in arches, 
because of its great compressive strength, but later it had 
an extensive use for girders, particularly in Great Britain. 
Gradually it was displaced, however, by the much more 
reliable material, wrought iron, which in turn gave way to 
steel. The early arches of cast metal never actually 
exceeded 240 feet in span, that of the Southwark Bridge, _ 
London, although they were designed up to 450 feet in 
span. 

With the development of the iron and steel industry 
structures of great magnitude and boldness were speedily 
multiplied. The longer spans were at first exclusively of 
the suspension type, until simple trusses and the cantilever 
were developed for structure of large proportions. In 
Great Britain failure to adopt the suspension bridge to rail- 
way traffic led Robert Stephenson, son of the illustrious - 
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George Stephenson, to devise and carry to completion the 
two colossal tubular girder bridges at the Britannia Rock 
and over the Conway River. This movement was a retro- 
grade one, as was shown later. Few tubular bridges were 
ever built because of their enormous expense and suscepti- 
bility to the corrosive effect of locomotive gases. The 
largest one ever built, the Victoria Tubular Bridge at Mon 
treal, was replaced eleven years ago by a medern truss 
bridge. 

In America, Stephenson’s difficulty had been met and 
largely overcome by the able and versatile John A. 
Roebling, who, in 1855, successfully completed a suspen- 
sion bridge of 821 feet span over the Niagara gorge for the 
heaviest existing railway traffic. Subsequent development 
showed that except for the longest spans and moderate 
loadings, the simple truss or the cantilever span is to be 
preferred. Following Roebling’s achievement at Niagara 
came his Cincinnatti Suspension Bridge of 1,057 span, and 
the great Brooklyn Bridge at New York. This magnificent 
structure of 1,595% feet span, has been surpassed but little 
in the twenty-six years since its completion. Its carrying 
capacity has been exceeded by bridges of more recent date 
built over the East River and elsewhere, but only two 
bridges in the world contain greater spans—the Forth Canti- 
lever Bridge and the Williamsburg Suspension Bridge at 
New York. The latter has a central span of 1,600 feet, 
the longest suspension span in existence. . 

For spans of great length carrying the heaviest railway 
traffic, rigidity demands a stiffer structure than the suspen- 
sion bridge, and the massive cantilever of the present day 
is the result. The great Forth Bridgeisof thistype. Two 
of its spans, each 1,710 feet long, hold the world’s record 
for length. A few years before its construction the first 
Tay Bridge had collapsed with great loss of life, and the 
engineers of the Forth Bridge, Sir John Fowler and Sir 
Benjamin Baker, exercised especial care and vigilance in 
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their work in order that a structure of undoubted safety 
would be provided. Of even greater proportions was to 
have been the ill-fated Quebec Bridge. The central span of 
1,800 feet would have surpassed by nine feet the two great 
spans of the Forth Bridge. While its collapse has been a 
personal blow to the engineering profession, it is comfort- 
ing to reflect that just as the extraordinary security of the 
Forth Bridge was an outgrowth of the disastrous failure of 
the Tay Bridge, so the new Quebec Bridge will be of un- 
doubted safety because of the fall of the first one. 

It was but natural that the excellent qualities of 
wrought iron and steel for engineering structures should 
have been employed frequently in that most pleasing type 
of bridge—the arch. Following the precedents set by the 
early constructors in cast irom, great structures of tiis type 
have been thrown across our streams and gorges.. The 
Eads Bridge at St. Louis, and the two arches over the 
Niagara gorge, and the lofty arch over the Zambesi River, 

below the Victoria Falls, South Africa, are excellent 
examples of such work. The Upper Niagara arch, with its 
linmense span of 840 feet, exceeds in size all other arches ever 
built. 

With the phenomenal development in the use of rein- 
forced concrete have come some very bold bridges of this 
material. The Wainut Lane Arch Bridge at Philadelphia 
contains a span of 233 feet clear, the largest ever completed 
of this material. At the present time there is under con- 
struction at Cleveland a bridge over the Rocky River which 
will have a central arch span of 280 feet in length. 

That the bridge engineer has many surprises in store 
for him, there is no doubt. Two colossal structures which 
have been proposed and are being discussed at the present 
time are a suspension bridge over ithe North River at New 
York, containing a 3,000 foot span, and the Hudson 
Memorial reinforced — concrete arch bridge over the 
Spuyten Duyvil Creek, at New York, containing an arch 
span of 703 feet in length. 


Haeckel : 
His Life, Work, and Companions. 


BY H. B. WITTON, SR. 


Read before the Hamilton Association May 14th, 1909. 


'RNST HEINRICH HAECKEL was born at Pots- 
kK dam, in the province of Brandenburg, Prussia, 
February the 16th, 1824. His birthplace is notable 
for its royal palace and souvenirs of Frederick the Great. 
From his youth up his motto was: ‘‘ Each minute has its 
value ; plav or work, but do something.’’ His life was in 
keeping with his motto. In youth he became a good Greek 
and Latin scholar; an acquirement he found serviceable 
when he had to coin naines for more than three thousand 
new species. In token of his learning, and as reward for 
service, during a long life devoted to science, Haeckel has 
had conferred on him many medals, degrees and diplomas. 
Of the latter he has received nearly a hundred from colleges 
and universities of renown. ; 

Haeckel has always deemed himself a child of the 
nineteenth century. In that opinion he can hardly be 
gainsayed, for perhaps no man ever lived in closersympathy 
with the advanced spirit of hisage. Thescience of zoology, 
to which his life has been devoted, in the times im- 
mediately preceding our own, stamped on the thoughts and 
opinions of men an ineffaceable impress. In the sixteenth 
and seventeenth centuries the new light thrown on the 
world of inorganic matter was hardly more marvellous than 
was that in the nineteenth century shed on the world of 
organic life. The doctrine of Copernicus, confirmed a 
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hundred years afterwards by the telescope of Galileo, and 
accepted as it was by the reason of the learned and common 
sense of the multitude, was no nobler contribution to a 
“knowledge of the universe than was made by the biologists 
of the nineteenth century. Herchel’s nebulz and Ehren- 
berg’s monads may well excite in thoughtful minds admir- 
ation and reverence, those by their grandeur, these by their 
minuteness ; for both make known vast regions of the great 
universe which, so far as human records show, were never 
before unveiled to mortal vision. 

Following the wish of his father, Haeckel studied 
medicine. But the bent of his mind was to the study of © 
zoology ; and the works of Goethe, Alexander Von 
Humboldt, and Schleiden, further influenced him in that 
direction. At that time in Germany a band of; notable 
men, by their skill and industry, did much to make 
biology a new science. Of this group was Von Baer, by 
birth a Russian, whose ovological discoveries still keep his 
name famous. With them also were Schleiden and 
Schwann, rioted for their respective discoveries in the cell- 
structure of vegetable and animal life ; and Virchow, who 
first turned the cell-theory to account in pathological inves- 
tigation. Among others of that band were Kolliker, the 
foremost histologist of his day ; and Johann Mueller, often 
referred to as the father of modern physiology. All these 
men were personally known to Haeckel, and several of 
them were his intimate friends. 


Gegenbaur, the comparative anatomist, in 1853 told 
Haeckel that marine life could be profitably studied on the 
Mediterranean coast, and first kindled in him the desire to 
visit the Strait of Messina. Johann Mueller, by virtue of 
his strong personality and professional skill, did much to 
mould the character of Haeckel. For many years Mueller’s 
portrait had a place over Haeckel’s desk ; and he wrote to 
a friend: ‘‘ Whenever I get tired I look at it and gain 
fresh strength.’’ He went to Heligoland with Mueller on 
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a zoological expedition, where the master was well pleased 
with his pupil, especially with his skill in sketching the 
objects of their study ; and predicted for him a brilliant 
future. Haeckel’s Heligoland trip furnished him with 
materials for his first zoological essay. It was on the ova 
of certain fishes —the scomberesoces—and was printed in 
Mueller’s Archives for 1855. In the same volume was 
started the well-known controversy over Virchow’s conten- 
tion that each human body is a state composed of millions 
of individual cells. 

In 1855 Haeckel went to Wurtzburg, where for three 
years Virchow directed his studies. <A quarter of a century 
afterwards these two men differed as to the value of free 
discussion in matters of science ; but at Wurtzburg Haeckel 
was Virchow’s assistant, and felt nothing but admiration 
for the great pathologist and his doctrine. The burden of 
Virchow’s teaching was Monism, the unity of created 
things ; and that as the object of medical science, man is to 
be regarded as a member of the higher vertebrates subject 
to the laws of that class. Haeckel was in his twenty-first 
year, and then, as in later life, cultivated an earnest rever- 
ential spirit. His fellow students he warned against the 
evil of scepticism ; and for himself took to heart the saying 
of Faust : ‘‘ The whole sorrow of humanity oppresses me. 

Haeckel went with Kolliker in 1856 on a holiday trip 
to the Riviera. ‘Two or three cthers, and Mueller himself, 
were there at the same time; and together they caught, 
studied, and made drawings of ail sorts of living creatures. 
Haeckel carried home materials for future work ; and at 
Berlin, during the following winter, he prepared for his 
degree of Doctor, a dissertation on ‘‘ the tissues of the Cray- 
fish.’’ He tuok his degree in medicine in March, 1858 ; 
Ehrenberg, the great microscopist, presiding on the occa- 
sion. During the same year he had a friendly discussion 
with Mueller on the development of the gregarina ; and, 
before the close of the year, was stricken with grief by news 
of Mueller’s sudden death. 
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In compliance with his father’s wish he then entered 
on the practice of medicine. But his heart was with his 
zoological studies ; and to gain time to follow them up, it 
is said his hours for consultation were fixed at from five to 
six o’clock in the morning. During the whole year in 
which he was a medical practitioner, he had but three 
patients ; not one of whom died under his earnest attention. 
‘In the same year Haeckel was betrothed to his cousin Anna 
Sethe. 


From January, 1859, to April, 1860, Haeckel lived and 
studied in Italy. There is an old saw that Italy is charm- 
ing in books, but one should never go there. That, how- 
ever, was not Haeckel’s experience. On every side he 
found there abundant means of enjoyment. He was 
pleased with the Italian people ; and says that the charm- 
ing scenery of Sicily nearly seduced him to turn landscape 
painter. But an artistic temperament is the exclusive 
privilege of no one class. Here and there one of every 
class inherits that endowment. Haeckel was blessed with 
it. His house is a gallery of water-colors, his own handy- 
work ; anda number of his sketches have been published in 
Germany as ‘‘ Travel Pictures.’’ His son, too, has suc- 
ceeded to his father’s skill, and is a professional artist. 
Much of Haeckel’s time was spent at Messina, then so 
beautiful, since, alas! so desolate. ‘To him the sublime 
beauty of that Strait exceeded that of the Bay of Naples. 
As one of Haeckel’s biographers says : ‘‘ That isa land of 
ancient myths. The Cyclops hammer their work in Etna. 
Seyla and Charybdis lurk in the Strait. In the days of 
Homer, when the sun of civilization rested on a corner of 
Asia, a dim Munchausen world was lived there.’ More- 
over it was at Messina, that by his thorough study of the 
radiolaria, Haeckel laid the foundation of his fame. 

The radiolaria are microscopic forms of life encased in 
shells of rarebeauty. The shells are siliceous in substance, 
have projecting radiating spines, and are pierced with 
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minute holes, through which in life the amzboidal almost 
structtireless animal protrudes Jong hair-like threads of its 
substance, after the manner of the sun animalcule, 
actinophrys sol, common in fresh water. They were 
first found by Ehrenberg in the North Sea, were called by 
him polycistina, and were afterwards re-named by Mueller 
radiolaria. They have been found in many seas, and in a 
fossil state in various parts of the world. The Barbadoes 
earth, well known to microscopists, has them in abundance 
in many forms, all of which are of exquisite beauty. 
Before the year 1859 Haeckel knew but little about these 
tiny forms of life ; but by the following year he had dis- 
covered one hundred and forty-four new species. In the 
September of that year he read a paper about them at the 
Scientific Conference at Koningsburg ; and in 1862 he pub- 
lished his Monograph ‘‘ Die Radiolarian,’’ in a sumptuous 
folio volume of nearly six hundred pages, with a second 
volume of thirty-five descriptive plates, from his own 
beantiful drawings. 

Study of the radiolaria occupied no small fraction of 
Haeckel’s life. The value of his work is best seen from 
his report of these forms of life for the British government. 
As is well known, the British ship Challenger, from 1872 
to 1876, made a voyage for exploration of the deep sea. 
With the best appliances ooze was brought up from the 
bottom of the ocean from nearly four hundred places. Some 
of these spots were more than a mile below the surface of 
the sea. The results of that voyage are embodied in fifty 
quarto volumes, sold at £100. Of these volumes four- 
fifths—forty volumes—are Natural History reports by men 
of unquestioned ability. Besides some other forms of life 
brought home by the Challenger, all the radiolaria dredged 
from the deep sea were entrusted to Haeckel for examina: 
tion, classification and description He devoted ten years 
to the task. His report isin English. It fills two volumes 
comprising 2,750 pages, with 140 large plates. When the 
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Challenger’s collection was submitted to Haeckel, the 
radiolaria included 810 species. When his report was 
finished, the number was 4,318 species, arranged in 739 
genera. 

It was in that monograph Haeckel first expressed his 
admiration for Darwin’s theory of the origin of species. 
The ground of that satisfaction was not because the theory 
itself was new, but for the reason that the mode by which 
in process of time new species originate was described with 
a precision and wealth of illustration before altogether un- 
known. The belief that plants and animals have been 
developed from pristine germs, so far from being new, 
found expression in some of the oldest cosmogonies. In 
point of age it ranks with the earliest speculations of the 
race. Among other representative men who held that 
belief may be named Aristotle, Saint Augustine, and 
Thomas Aquinas. These were great men who influenced 
the thought of their time ages ago. Of a later date were 
Buffon, Lamark, Geoffroy Saint Hiliare and Erasmus 
Darwin ; while contemporaneous with Charles Darwin him- 
self were Wells, Matthews, Chambers and Herbert Spencer, 
whose essay in the ‘‘Ieader’’ in 1852 contrasted the 
theories of direct creation and evolution of species, in 
favcur of the latter. All these eminent men, with others 
who might be named, each after his own ideas, held to a 
theory of the evolution of life in the world. 

To but few men were these facts so well known as to 
Haeckel. Yet Darwin had presented his theory with such 
logical completeness, lucidity and fullness of illustration 
from all departments of organic life, that Haeckel wrote : 
‘*Y cannot refrain from expressing the great admiration 
Darwin’s able theory of the origin of species has inspired in 
we. This is the first great attempt to construct a scientific 
physiological theory of the development of organic life, and 
to prove that the physiological, chemical and physical forces 
that te day rule in nature, must also have been in the 
world of yesterday.” 
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Haeckel devoted himself to popularizing Darwinism, 
to defending it against opponents, and to supplementing 
and extending its doctrine. But he did mere than that. 
He undertook a restatement of biological science, and 
revision of zoological classification on the basis of evolution. 
To that strennous task he brought rare natural gifts, com- 
prehensive, precise knowledge: and what was also essential 
to success, an iron constitution. Bolsche, his biographer 
says: ‘‘ From his splendid physique in early manhood, he 
won at Leipzig a Jaurel crown for the athletic deed of leap- 
ing twenty feet.’? And he humorously adds that the night 
after the contest the friendly host put a pair of dumb-bells 
into Haeckel’s bed, in case he desired to take another spell 
of exercise before morning. 

Darwinism and the labours of Haeckel are so inti- 
mately connected that for a right estimate of his character 
a summary of that theory is relevant and next to indispen- 
sable. A library would be needed to show the ramifications 
of Darwin’s doctrine. Still a glimpse at the leading facts 
on which his theory rests, the order in which these facts 
impressed him, and the chief conclusions he deduced from 
them may suffice. These may be compressed into a few 
sentences. In his early studies Darwin suspected that 
species might be mutable. But, pending due investigation, 
he suspended judgment. Linnseus had conferred a boon on 

“science by his use of combined words denoting genus and 
species to designate certain differences of organic life. That 
method admirably served to distinguish the various mem- 
bers of each family of living things, after the manner that 
each member of a household is distinguished by use of a 
conjoint Christian name and surname. Linneeus, it is said, 
believed that some one species of each genus originated from 
direct creative fiat; but that kindred species of that genus, 
other than such an one, were of secondary origin. But by 
most of his followers every species was held to be immu- 
table, and to have been originated by creat tive fiat. The 
described species of organic life now exceed halt a Fillion ; 
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though in the days of Linnzeus those known were hardly a 
twelfth of that number. 


To many studious men the species of Linnzeus repre- 
sented typical forms of life brought into being by creative 
fiat ; forms of life capable of reproducing offspring in con- 
tinuous succession, which, like themselves, would remain 
separate, distinct, immutable, without variation beyond 
narrow limits. But to those holding such a theory, the 
remains of fossil extinct organisms seemed anomalous. 
Moreover among those extinct fossils were strange gigantic 
creatures. In America the megather1tum was found ; the 
mammoth was found on the coast of Siberia; and in 
England icthyosauria were found. Numerous explanations 
regarding the extinction of these monsters were given. Sir 
Anthony Carlisle, a great surgeon in his day, thought they 
were just sent down from heaven to see whether earth 
would support them. A more thoughtful explanation was 
that before the flora and fauna known to man, there were 
long periods of tranquility in the earth’s history, each 
period having its own plants and animals, and each period 
being followed by a catastrophy annihilating one set of 
organic beings, and ushering in a newcreation. ‘This was 
the widely accepted theory of cataclysms, favoured to some 
degree by no less an authority than Cuvier. But early in 
1830 appeared the first volume of Lyell’s ‘‘ Principles of 
Geology,’’ a work destined to be a landmark in the history 
of science. It was from the first recognized as a dispassion- 
ate, well reasoned refutation of the catastrophic school of 
geologists, and a lucid exposition of the doctrine that the 
geological history of the earth has run a course of uniform 
continuous development in conformity with laws like those 
now in operation. 


When, in 1831, Darwin, as naturalist on the Beagle, 
embarked for South America on a scientific expedition, he 
took with him Lyell’s newly published volume. And in 
part from Lyell’s reasoning, and in greater part from his 
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own observations, Darwin, after his five year’s voyage, 
returned to England a confirmed uniformitarian in geology. 
During his expedition Darwin kept in mind the subject 
destined to be his life work—the transmutation of species. 
In the Pampas he noted great fossil animals, armour-clad 
after the inanner of the armadillos, one species of which is 
scarcely afoot long; and he had seen in going southwards 
that closely allied animals replace one another. And soon 
after his return home he commenced to compile note-books 
on the samesubject. The first of these books was opened in 
1837, and facts were collected wholesale, for he says: “‘ I 
worked on true Baconian principles.” 

Godwin, in his ‘‘ Political Justice,’’? published in 1793, 
pictured an ideal state of society free from crime and misery ; 
and at the close of his book he controverted the teaching of 
Robert Wallace, that the advantages of such a community 
would be nullified by the excessive population that would 
ensue. Five years afterwards Malthus, in his famous 
essay, restated the objections of Wallace with greater force. 
His more comprehensive argument, tersely put, was that 
population increases in a geometrical and means of subsist- 
ence in an arithmetical ratio; and that vice and crime are 
but necessary checks on that increase of numbers. In the 
autumn of 1838, fifteen months after Darwin hegan his 
systematic inquiry, he chanced to read ‘‘ Malthus on Popu- 
lation.’”’ He had already learned much as to the struggle 
for existence going on in the world of life. and, as he read, 
the thought struck him that under such stress favourable 
variations would tend to be preserved, and those unfavour- 
able to be destroyed. So the reading of Malthus afforded a 
provisional theory aiding him to gather in facts, and gave 
him heart to continue his labours. 

As his mass of facts accumulated, his views took more 
definite shape. But not till 1842, when he had worked 
five years, did he indulge in the satisfaction of a slight 
pencil-written abstract of his theory. What he wrote 
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barely filled thirty-five pages. But a longer sketch soon 
followed ; and in 1856, after more than nineteen years 
labour, he yielded to the advice of Lyell and began to write 
out his views ‘‘ pretty fully.’’ Darwin’s collection of facts 
esiablished beyond cavil that organisms of the same species 
differ, no one being exactly like another; that these 
various characteristics tend to go down from generation to 
generation ; and that more organisms come into the world 
than there is room for, hence the struggle for life which 
leads to survival of the fittest. 


oe 


Of the particulars leading up to these conclusions 
regarding variation, heredity, and survival in living organ- 
isms, all are interesting, many are curious, and one or two 
should be mentioned. Darwin found that the elephant, 
though living nearly a hundred years, is the least prolific 
of animals, having an average of only six young. Yet if 
that ratio of increase in succeeding generations went on 
without casualties for 750 years, at the end of that period 
there would be eighteen millions of elephants living. In 
the case of flies : the house-fly lays batches of eggs having 
about 130 eggs in a batch; and has five or six batches in a 
season. In three weeks an egg becomes a fly, itself laying 
eggs. If all these lived, and half were females, the progeny 
in one season of a single female fly would be a million cubic 
feet of flies, reckoning 200,000 flies to a cubic foot. But 
in fact house-flies vary but little in number from year to 
year. Themass perish. Among plauts, the hedge-mustard, 
sisymbriuni sophia, often has in a single plant three- 
quarters of a million seeds. If these, and their products, 
at the same rate of increase, grew to maturity for three 
years, the land surface of the globe would not hold them 
all. But the mass perish by the way-side; only a few of 
the fittest survive. 


Hence arose the conclusion that from such selective 
action of external conditions come permanent varieties of 
plants and animals ; and the same causes in long periods of 
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time give rise to species, and in still longer periods to 
differences that are generic. Thus in Darwin’sown words : 
‘From the war of nature, from famine and death, the most 
exalted object which we are capable of conceiving, namely, 
the production of the highest animals directly follows. 


As Darwin made these inductions from his store of 
facts, an essay came to him with a request that it might be 
read before the Linnean Society. It was sent from the 
Malay peninsula, where its author, Mr. Alfred Russel 
Wallace, a comparatively young Welsh land surveyor, was 
making search for natural history treasures, as he had 
previously done in the valley of the Amazon. ‘The paper 
was entitled: ‘‘ The tendency of varieties to depart from 
their original type ;’’ and to Darwin’s surprise it contained 
exactly the same theory as his own. ‘The essay was read 
at the Society in 1858, as its author desired; and at the 
instance of Lyell and Hooker, a short paper by Darwin, 
and a letter a year before written by him to Asa Gray were 
sent with it. Darwin says that the paper by Mr. Wallace 
was admirably written ; while his own letter to Gray was 
not intended for publication, and was therefore but an off- 
hand statement of his conclusions. Neither at the Society’s 
meeting nor in its journal did these papers attract special 
notice. Prof. Haughton was the only man of note to say 
in print a word about them; aud his comment was: 
‘‘ What in these papers is true is not new, and what is new 
is not true.’’ 


In the following year, 1859, the ‘‘ Origin of Species ”’ 
was published. If the Linnean papers were cooly received, 
thewarmth, friendly and otherwise, which greeted appearance 
of the complete statement in that book made up for earlier 
indifference. ‘That work kindled a discussion remarkable 
for its keenness, duration and marked ability of the dispu- 
tants on both sides. Darwin met his earnest opponents 
with respect and dignity ; and all ridicule with indifference. 
For the rest, here it must suffice to say, when Darwin’s 
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worldly task was done, it had been so faithfully done that 
no spot was deemed by his countrymen a fitting resting 
place for his ashes, but the venerable Abbey, where, near 
to her great heart, England treasures the memory of her 
noblest and dearest sons. By Hooker, Huxley, Earl 
Derby, the Dukes of Argyle of Devonshire, and by 
others who also loved him, Charles Robert Darwin was 
borne to his grave in Westminster Abbey, a grave which 
fittingly is but a few feet from that of Newton, and is 
marked only by the simple inscription of his name and 
dates of birth and death. His life is an additional 


instance that :— 
‘« Rvery truth that yet 


In brightness rose and sorrow set, 
That time to ripening glory nurs’t, 
Was called an idle dream at first.”’ 

A recent authoritative historian has recorded in the 
Cambridge Modern History that Darwin first made effective 
the idea of evolution which has been applied not only to 
natural history but ‘‘ to religion, to philosophy, to history, 
to criticism ; and will likely influence the treatment of such 
subjects in the future even more than in the past.” 

Many problems connected with Darwinism arose in 
Haeckel’s mind; though special zoological work claimed 
much of his attention. In early life the meduse were his 
favourite study. In looking back to the days spent with 
Mueller on the shores of the Mediterranean in 1854, he 
says: ‘‘ Never shall I forget the delight with which I first 
gazed on the Medusz and strove to sketch their beauty of 
form and colour.’’ His enthusiasm is not surprising. In 
appearance these little creatures are like bubbles in the 
water. Agassiz, who made them a special study, and 
wrote a memoir concerning them in his ‘‘ Contributions to 
Natural History,’ mentions that a friend of his asked if 
they are ‘‘ organized water ;’’ and the Professor thought it 
was ail apropos question, admirably descriptive. In shel- 
tered bays of the Atlantic, Agassiz found them in such 
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shoals during summer that an oar could not be dipped into 
the water without injury to many. And in a shallow of 
the Mediterranean it is a sight not to be forgotten to watch 
their iridescent forms flashing in the sunlight below the 
surface of the sea. Many of them are bell-shaped, though 
where the clapper of the bell should be there is found a 
stomach provided with a mouth. 

Zoologically the meduse are an order of ocean jelly- 
fish, of the class hydrozoa. The fresh water polyps, 
Trembley so well described a century and a half ago, are 
their dwarfed, distant relations ; and the fossil graptolites 
in the rocks of our Hamilton escarpment, are still more 
distant members of their kindred. Haeckel intended to 
describe one family after another of all the meduse. If his 
scheme was not carried to completion, his investigations 
went further than those of his predecessors who were men 
of distinction. His work in this field of labour reached 
over several years. His first paper appeared in 1864; and 
more than two decades afterwards the twenty-eighth 
volume of the Challenger Reports contained his elaborate 
memoir on one form of the strange compound social 
medusz—the syphonophora. 

Haeckel’s ‘‘ System of the Meduse,’’ with atlasof fine 
plates, he published in 1879. It was mainly technical—a 
work written by a specialist for specialists—but nevertheless 
had its popular side. Even in the dry work of naming 
species, the human, imaginative side of Haeckel’s nature 
could not be hidden. One species he named melusina 
formosa after the old charming legend of the water-fay who 
was wedded to the Prince. His first wife died in her 
twenty-ninth year. Her loss wrung from his heart the cry 
of Goethe: ‘‘ What are the hopes and pains built up by 
man the creature of a day!’’ Among the names in his 
list is this note: ‘‘ This specific name of this most beautiful 
of the medusze, the desmonema annasethe, is in memory of 
Anna Sethe, the gifted and refined wife to whom the 
author of this work owes the happiest years of his life. 
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In 1866 Haeckel published his ‘‘ General Morphology 
of Organic Life.’’ A second title added that it was grour ded 
on the theory of descent propounded by Charles Darwin. 
Huxley described the book as “ one of the greatest scientific 
works ever published ;’’ and years after he had written it 
Haeckel referred to it as a comprehensive, difficult work 
that had found few readers. It could hardly be a popular 
book. The morphologist concerns himself specially with 
the outer form and internal structure of living beings. To 
him we are told ‘‘ every animal has a something in common 
with all its fellows ; much with many of them; more with 
a few; and usually so much with several that it differs 
little from them.’’ A morphological classification, there- 
fore, is one that groups together living things according to 
their degrees of likeness and difference in structure. In 
this work Haeckel, with much skill and labour, showed 
how differences between the highest animals and highest 
plants decrease as they are traced back, till the protista, 
embracing the lowest forms of life in each kingdom of 
nature, can hardly be distinguished one from the other. 

Haeckel closed this work in these words: ‘’ Our 
philosophy knows but one Almighty God who dominates, 
without exception, the whole of nature. We see His 
activity in all phenomena. The whole inorganic world is 
subject to Him, just as much as the organic. The pheno- 
mena of inorganic nature are just as truly the direct action 
of the Almighty as is the flowering of the plant, movement 
of the animal, or the thought of man. We all exist by the 
grace of God; the stone as well as the water, the radiol- 
arian and the pine, the gorilla as well as the Emperor of 
China. No other conception of God except this, that sees 
His spirit and force in all natural phenomena is worthy of 
His all-enfolding greatness ; only when we trace all forces 
and all movements, all forms and all properties of matter to 
God as the sustainer of all things, do we reach an idea of 
and reverence for Him that worthily corresponds to His 
infinite greatness.” 
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Haeckel’s discussion of the general principles of zoology 
did not, however, divert him from investigating special 
forms of life. The spongida had always attracted his 
attention. For botanists and zoologists during a long time 
doubted whether sponges should rank as members of the 
animal or vegetable kingdom; and, moreover, sponges, 
from their simple structure and plastic form, were fitted to 
throw light on the problem of species. For some time 
prior to Haeckel’s special investigation, sponges had been 
assigned place on the animal border of the protista ; and 
the animal particles of a living sponge were known to be 
‘a subaqueous community of animal life, in which each 
unit takes its stand by a continuous flowing stream drawing 
sustenance from the water as it passes by.’’ For five 
years Haeckel studied the chalk-sponges ; twice taking up 
abode on the sea-coast to have specimens for study in 
their native habitat. His investigations showed how next to 
impossible it is to draw fixed limits for animal species. 
Varieties of the chalk-sponges he found passed from each 
other and back again with such frequency and with such 
differences that he humourously said: ‘‘ You may reckon 
on one genus and three species ; three genera and twenty- 
one species ; or thirty-nine genera with two hundred and 
eighty-one species.’’? His conclusions were that all these 
forms are transitional and were derived from one ancestral 
form, the Olynthus. 

In the prosecution of his zoological work, Haeckel 
became a somewhat notable traveller. In early life his 
sojournings were confined to the shores of the North Sea, 
and to various parts of the Mediterranean coast. But in 
later life he studied the coral reefs of the Red Sea, visited 
the Canary Islands, and made a memorable voyage to 
Ceylon by way of India. His Eastern trip, though but of 
six months duration, furnished matter for a fascinating 
book, as well as supplying him with materials for long 
investigation. His main object was to supplement his 
favourite collections of Mediterranean life with the kindred 
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life of the Indian Ocean towards the equator. In that 
object he succeeded ; though the heat and moisture of the 
tropics made preservation of his collections a task which 
sorely taxed his limited resources. 


For six weeks he lived and worked at the Singhalese 
fishing village of Belligam, on the south-eastern part of the 
island. There, cut off from European associations, and 
with none but native companions, he roamed the forest in 
quest of plants and animals, dived with natives to the bot- 
tom of the sea for corals, microscopically investigated his 
treasures, and with his own hands soldered them up in air- 
tight tin cases for future use. For all this strenuous work 
in tropical heat, during four months sojourn in Ceylon, he 
escaped without a day’s illness. These experiences, related 
as they are with vivacity and humour, and his notes on the 
physical geography of the island, and the tropical luxuriance 
of its fauna and flora, make Haeckel’s ‘‘ Visit to Ceylon’’ 
a pleasant, edifying book of travel. 


Early in his professional life Haeckel became convinced 
that accurate knowledge of cell-structure was the founda- 
tion of biological science ; and each fresh discovery con- 
firmed that conviction. Of vertebrates the fertilized germ- 
cell from which the race is perpetuated, is made up of cell- 
plasm and nucleus. In each such cell—though a mere 
speck—in some particulars like to other cells, there never- 
theless lurks the potentialities of its race, even, it is said, to 
the tendency in advanced life to develop special disease 
akin to that endured by its parents. The nucleus of such 
a cell contains granular matter, easily stained for micros- 
copic observation, and therefore named chromatin. 
Recently it has been learned that such chromatin separates 
into minute bodies known as chromosomes ; and to then 
has been attributed the chief function of heredity. Profes_ 
sor Thomson, of Aberdeen, has tabulated the actual number 
of such chromosomes peculiar to sundry species of living 
things. Forty years ago Haeckel’s teaching pointed the 
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way to the later discoveries of Strasberger, Hertwig and 
their followers. On these facts conflicting theories have 
been built up. But the subject is obscure, and science 
moves at a rapid pace. Cautious men point out that not 
long ago it was impossible to look through solid matter, 
that dogmatism is unseemly, and that ‘‘ Science commits 
suicide when it adopts a creed.”’ 

The University of Jena, where Haeckel has spent 
forty-eight years of his professional life, is beautifully 
situated in the valley of the Saale, about fifty miles from 
Leipzig. The town is famed for its places reminiscent of 
great men. Luther spent the night there at the Black Bear 
tavern, now an Hotel, after his escape from the Wartburg, 
near Kisanach, where his room and its outfit are still pre- 
served. It wasat Jena that Goethe wrote his ‘‘ Hermann 
and Dorothea,’’ and in another spot a bust of Schiller marks 
the place where he wrote ‘‘ Wallenstein.’’ The university 
dates back to the middle of the sixteenth century. It was 
founded as a centre for the new learning of that day ; and 

-has ever since been noted for willingness to grant able men 
a hearing for ail new learning. Besides many other notable 
men, Fichte, Hegel, Oken and Schiller, were lecturers at 
Jena. 

But of all the gifted men associated with this famous 
seat of learning, it is questionable if the writings of any one 
of them have been so widely read, in the same time, as 
those of Haeckel. A few years since a celebration in his 
honour was held at Jena, when his marble bust, by Kopf, 
the Roman sculptor, was presented tohim. Professors and 
heads of universities in all parts ef the world, from America 
to India, contributed to the testimonial. At the gathering 
a list of his books was given. Apart from contributions to 
scientific journals, the list showed more than forty volumes, 
having the aggregate of thirteen thousand pages. 


His seventieth birthday in 1904 found him in Italy, 
engaged in his favourite studies. ‘To a Munich journal, 
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which brought out on the occasion a special number in his 
honour, he made this reply : ‘‘ Germany has more learned 
men than Iam. ‘They have read more books than I have. 
But from my earliest youth, when in my fourth year, I 
plucked flowers and admired butterflies, I have yielded to 
my heart’s inclination and have incessantly studied one 
great book—Nature. This greatest of all books has taught 
me to know the true God. As physician, I saw human life 
in its heights and depths. In my travels through half the 
globe I learned the inexhaustible splendour. of the earth ; 
and with pen and pencil I have hunestly striven to repro- 
duce a part of what I saw, and to reveal it to my fellows.’’ 


At the beginning of April, 1909, Haeckel retired from 
his professorship at Jena. The leisure of his remaining 
days he will spend in writing a history of biology. One of 
his pupils becomes his successor. His concluding lecture 
at the university, on the roth of February last, characteris- 
tically ended with these words: ‘‘I am firmly convinced 
that my successor, Prof. Plate, one of my most capable 
pupils, will not only fill my place but will surpass me.”’ 


Some of Haeckel’s speculative opinions have been 
warmly controverted during his lifetime, and doubtless will 
furnish matter for controversy in the days to come. Still, 
apart from that residuum of error inseparable from human 
knowledge, time, the great arbiter, bids fair to place on the 
body of his practical teaching its seal of approval. But, 
however, that may be, the extent and precision of his 
knowledge excite astonishment, as his lucid method of im- 
parting that knowledge compels admiration ; while his ideal 
of duty, and his exemplification of that ideal in the deeds 
of daily life, make it doubtful if any amongst us dare ask to 
be judged by as high a standard. 


The Phyletic Museum At Jena. 


BY ERNST HAECKEL. 


URING the last half century the idea of a natural 
ED development of creation has won importance and 
acceptance unthought of at any earlier date. Until 
near the middle of the nineteenth century, development as 
a doctrine was confined to investigation of the genesis and 
formation of separate things ; especially to the life-history 
of individual organic beings. Botanical and zoological 
text-books, and university lectures on development, till 
1850, merely considered the germination of plants, and 
embryology of animals, or at most entered into particulars 
of their metamorphoses. Not until 1859, when Darwin 
put forth his theory of natural selection, thereby supplying 
firm foundation to the doctrine of descent taught half a 
century earlier by Lamarck, did the origin of species from 
orders and classes of plants and animals, a special part of 
the development theory, find recognition. My ‘‘ General 
Morphology,”’ in 1866, first claimed this as an independent 
branch of biology. Under the name of Phylogeny or race 
history, it was ranked with Ontogeny or individual history, 
an older branch of the science of living things. And 
in my ‘‘Biogenetischen Grundgesetze,’’ I sought to 
express the causal relationship existing between these 
equally authoritative branches of the development theory. 
Ontogeny is but a shortened, and, with manifold changes, 
a condensed recapitulation of Phylogeny. 

The significance of the modern doctrine of develop- 
ment is evident from its important conclusion that the 
descent of man is from other vertebrate animals. For by 
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this the questicn of questions is solved, man’s place in 
nature is determined, and his relationship to the universe 
of things is defined. Both Huxley and Vogt, in 1863, 
strove to solve this question by showing the close relation- 
ship between man and the higher mammalian animals; and 
later on, in 1871, in his ‘‘ Descent of Man,”’ Darwin sub- 
mitted collective evidence in favor of man’s animal ancestry. 
Afterwards, in 1874, in my ‘‘ Anthropogenie,”’ I made a 
first attempt to outline the entire range of man’s animal 
lineage, that necessarily has been conformable with the 
historical development of his organization. In my 
‘“Systematic Phylogeny,” in 1894, I attempted the hard 
task of tracing the relationship betwixt living things 
throughout the vegetable and animal kingdoms ; believing 
that thereby the pedigree of hypothetical classes and orders 
might be more exactly determined.) In 1868 I had outlined 
a preliminary sketch of Phylogeny in my ‘« Natural History 
of Creation.’’ In the course of the last forty years this 
young science, Phylogeny, has made gratifying progress. 
Endless attacks directed against it by conservative adher- 
ents to venerable outworn myths of creation, have been 
powerless to shake its foundations. On the other hand, 
thousands of works already recognize the worth of biogen- 
etic principles ; and point out the importance of Phyletic 
instruction. ‘There however still is, in many circles, a lack 
of realistic investigation necessary to obtain the data on 
which phylogenetic inductions rest, and on which a 
clear understanding of causative relationship depends. 
In furtherance of means to meet this need, the 
establishment of a Phyletic Museum has for a long time 
seemed to me desirable. Such a museum should be an 
institution in which the weightiest truths concerning 
Phylogeny are methodically presented and made clear to 
the understanding by means of objects, preparations, illus- 


Nore. (1)—Phylogeny, from two Greek words=ancestral history. 
Is opposed to Ontogeny, the individual life-history of a living being. 
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trations and explanations. The possibility of fulfilling this 
wish first became apparent in 1894, on the occurrence of my 
sixtieth birthday, when my pupils and friends arranged a 
gathering to present me with a marble bust ; the consider- 
able surplus left being appropriated to founding a special 
‘‘Erust Haeckel Institution.’? As my friends left me alto- 
gether free to appropriate this surplus in the manner I 
thought most likely to promote the interests of science, my 
favourite wish seemed as if it might come to pass. Reali- 
zation of that desire, however, first became possible when, 
on the 7th of March, 1907, the celebration of my Doctor’s 
jubilee, a still greater sum, in furtherance of the same 
object, was placed at my service. And so soon as the 
minimum sum) requisite for the building was assured, 
the final plans were adopted, and in July, 1907, the build- 
ing was commenced. The cornerstone was laid on the 28th 
of August, Goethe’s birthday. 

The new Phyletic Museum has approximately the 
extent of the Jena Zoological Institute Its eastern front, 
opposite to the former ‘‘ Neutor,’’ is near to the ‘‘ Gate of 
Paradise,” that is to the entrance of the small idyllic city 
park on the bank of the Saale ; a place that has been the 
peripatetic academy of many thinkers. Near-by will be 
found the Paradise station of the Saale Railway, and 
the city electric road. In front, the venerable lindens of 
Paradise avenue enframe a lovely landscape ; while towards 
the east rise up the artistic tops of the Kernberge, and the 
Hausberges with the ‘‘ Fox-tower,’’ Schiller’s mountain 
‘‘ with the reddish, gleamy summit.’’ 

The ground plot on which the new Museum is built 
belongs to the University. It includes the southerly 
portion of the former Doberein garden ; and an adjoining 


NotTs. (2)— The necessary capital for building construction, 
$25,000, comprised these items: His Highness the Duke of Sax- 
meiningen, $5,000; Prof. Meyer, Leipzig, $2,500; surplus Haeckel 
celebration, $2,500; Zeiss, Jena celebration, $7,500; proceeds of 
Haeckel’s ‘‘ Weltratsel,”’ $2,500. Further items since contributed, 


$7,500, 


THE PHYLETIC MUSEUM AT JENA 95 


part was given by the civic authorities of Jena. With its 
contents the building will be made over to the University 
as their possession. It is 110 feet long, 52 feet wide, and 
65 feet high. The upper and lower floors will be occupied 
as storerooms and as apartments for assistants, and for ser- 
vants ‘The spacious halls on both main floors will receive 
a large portion, about one-half of the collection at present 
in the over-crowded Zoological Institute. The chief part 
of the collection will comprise phylogenetic objects, namely, 
preparations and views that elucidate racial history ; 
especially that of vertebrate animals, and that of men. 
The most important results which, during the last half 
century have been won in the departments of comparative 
anatomy and ontogeny, in paleontology, and in regard to 
the geographical distribution of animals will be given with 
short but lucid explanations, for the instruction of visitors. 
Added thereto will be represented a systematic collection 
of typical animals, showing the characteristic features of 
the great primary divisions of the animal kingdom, with 
their racial history. 


The chief aim of our Phyletic Museum will be kept in 
mind, namely, through close investigation of the doctrine 
of development, to advance those great truths to be learned 
only by comparative genetic nature-studies. And not 
intellectual instruction only, but eesthetic culture by these 
means will also be advanced. ‘The exhaustless treasures of 
beauty which everywhere lie hidden in nature, though 
most men are so little familiar with them, will thus be 
revealed to and made accessable by wider educated circles. 


The astonishing progress of biology in the nineteenth 
century not only extended our knowledge of the structure 
and growth of familiar forms of organic life, but has made 
known to us marvellous new forms, of whose abundance 
and beauty we before had no conception. We need only 
remember the fabulous world of minute life that the micro- 
scope has revealed in the kingdom of lower unicellular life, 
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comprising the Radiolaria, Thalamaphora, Diatoms and 
Desmids ; and call to mind the magical abundance of forms 
of life brought to light during the last half of the nineteenth 
century by deep-sea dredging. Here the key of science has 
opened the door leading to a new and sacred domain of for- 
mative skill. 


A special apartment of our Phyletic Museum is set 
apart for the purpose of cultivating the zsthetic value of 
organic morphology and for making it yield fruit. Some 
yeats ago, in my “‘ Artistic Forms of Nature,’’ I sought to 
bring together a collection of those charming though little 
known forms, especially of these peculiar to lower divisions 
of the animal and plant kingdoms. Toa still fuller extent 
the Phyletic Museum will promote acquaintanceship with 
these coy beauties of nature. Microscopic forms of life the 
naked eye cannot see, by means of drawings and models on 
an enlarged scale, will be represented in visible form. 


Among the larger of these lowly beings to be specially 
named are the stinging animals, the Cnidaria, which 
eesthetically have prominent claims. Moreover scientific 
interest and esthetic charm are linked together in these 
creatures. ‘There too will be found the Polyps and Corals ; 
and the marvellous Medusz and the Siphonophora, to the 
special study of which I devoted a full half century of my 
life. This of itself would be aclaim on me to find room for 
them in a prominent part of our new Museum ; and J can 
do so the more cheerfully, as their biology is of the highest 
interest for the development theory. An exceptionally 
beautiful portion of the exhibition will be the splendid 
Corals I collected on my travels to the Red Sea in 1773, to 
Ceylon, in 1881, and to the Indian Islands of Singapore, 
Java and Sumatra in Igor. 

It is gratifying that a number of influential voices gave 
assurance of approval so soon as my Museum enterprise be- 
came known; and that in course of a few weeks a sum 
nearly sufficient to erect the building was subscribed. It is 
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however indispensable to keep open the subscription list 
still longer, to provide for properly arranging the interior 
of the Phyletic Museum ; and that its constantly increasing 
collection may be displayed in keeping with the original 
plan. Itis also necessary to provide a fund sufficient to 
furnish the means for conserving the collection of objects, 
and for payment of the requisite personal attendants. 

While to all friends and pupils, and to all patrons and 
promoters of natural science, who with counsel and labour 
have aided my undertaking, I return my heartiest thanks 
for their self-sacrificing support, I must also couple with 
my thanks the earnest request that their co-operation in 
the sacred cause of evolution may continue. We may not 
venture to reckon that a later generation, having no per- 
sonal touch with the founders of our Institute, from sheer 
bent of mind will undertake the management of our Museum 
for evolution lore. And yet, without good management, 
that Institute as a public, profitable, living force for 
culture, cannot continue; but, on the other hand, will sink 
down to a mere old-time dusty, dead natural-history cabi- 
net. In fact we must keep before our eyes the truth, 
proven by long experience, that a museum can retain 
vitality only by continuous growth, and by keeping in step 
with the elevating rapid unfolding of science. 

Since the prosperity of the German people has been so 
agreeably enhanced during the past thirty years, many 
millions have been yearly contributed to useful practical 
organizations for social and artistic purposes; and for 
sports and luxuries of many kinds. Amongst the million- 
aires of Germany, may there not be a few ready to give 
something additional to help forward the cause of evolu- 
tion, and its tributary Phyletic Museum? When we com- 
pare the colossal sums given for similar scientific purposes 
in England and in North America, and think of the splen- 
did museums established there by private endowments, with 
some confusion we must confess that, in this respect, our 
German people take a place in the rear ranks. 
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The completion of our Phyletic Museum is no question 
of personal gratification, or of individual fancy ; but is the 
equipment of a place of public utility for intellectual cul- 
ture and for the advancement of higher scientific instruc- 
tion ; while the clear undistracted views of the world we 
live in, it will make apparent, is a service of no small im- 
portance. That our modern doctrine of evolution affords 
the safest groundwork on which to base our convictions 
daily becomes more widely recognized. But this youthful 
science has to labour under grave difficulties, and to wrestle 
hard for its victories. 

In conclusion we may therefore emphasize the fact 
that our foundation will subserve the cause of the highest 
and most far-reaching culture. Promoting, as our Institute 
will, the cultivation of the True and the Beautiful united in 
nature, at the same time it will inculcate the Good. These 
three—the loftiest of human ideals—are intimately con- 
nected. For genuine moral excellence is inseparably cor- 
related with the discernment of truth and perception of 
loveliness. We should therefore ever bear in mind that the 
words, fraught with meaning, of Goethe our greatest poet 
and thinker, are graven over the entrance door of the 
Phyletic Institute : 

‘Wer Wissenschaft und Kunst besitzt, 
Hat auch Religion.”’ 


‘‘ He who possesses Wisdom and Art, 


Has Religion also.”’ 


Translated from the German by 
: H. B. WITTON, 


A Few Hints On Local Fossil 
Collecting Here. 


BY C. C. GRANT. 


Read before the Hamilton Association April 2nd, 1909. 


HE geology of the district has been so frequently 
written about during the past forty or fifty years by 
professionals and amateurs, that one finds it impos- 

sible to say anything new on the subject. 

However, as we have had many additional members of 
late added to our Association, and, as we hope some may 
feel inclined to join our Section, now sadly reduced by 
death and removal from the city, perhaps you will excuse 
the repetition of a subject already pretty well ‘‘ threshed 
out,’’ by permitting me to point out once more the places 
where Silurian organic remains are likely to be obtained, as 
well as a few remarks which may be found useful. 

Since the wooden bridge across ‘’ the Desjardine Canal”’ 
was closed to the public, I have not been to the Burlington 
Height Cliff on the opposite side. From the heaps of stone 
there, as well as from boulders extracted from the ancient 
‘“Lake Iroquois Beach,’’ well preserved Trenton and 
Hudson River fossils were obtainable. It was there also 
that the Rev. Hartley Carmichael discovered an imperfect 
gasteropod, still retaining a portion of the original nacreous 
lustre in a lower Silurian boulder holding a Trenton fossil 
in addition. 

‘“Medina’’ and ‘‘ Clinton’’ rocks and their respective 
remains appeared to be rare in the Beach, but it was from 
a portion of it that the late A. EK. Waiker, President of the 
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Geological Section, found the first Trenton tail shield of a 
Trilobite ‘‘ Asaphus Platycephalus,’’ and the Utica slab, 
holding a similar portion of Chapman’s Crustacean, 
‘* Asaphus Canadensis.” 

Buildings now occupy a few places in Hamilton where 
exposure of the old beach was formerly noticed, but the 
modern beach and the south shore of Ontario together with 
‘“The Glacial Cliffs’’ of Winona, are found to contain 
many Lower Silurian fossils in fair preservation which have 
already been referred to in ‘‘ The Proceedings of the Asso- 


ciation.’’ 
MEDINA AND CLINTONS. 


For many years these beds to the east of Hamilton pre- 
sented nothing to invite research, the Medina freestone 
having been worked out for building and ornamental pur- 
poses. These are the only valuable sedimentary deposits 
of the series here, if the old Clinton limestones of the 
American geologists are considered as belonging to and 
forming the base of the Canadian ‘* Niagara beds.”’ 

In order to get at the freestone band, it was necessary 
to remove a considerable amount of Clinton overlying 
shales, and impure sandstone flags; the material when, 
removed from the quarries, was dumped down the slope, 
and when washed out and weathered, presented quite a 
number of Corals, Brachiopods and Bryozoans in places, 
which have since been concealed by the grasses and vege- 
tation of later years. 

_ Before the regiment to which I belonged—the Bed ford- 
shires— were stationed here, I was ordered to Hamilton on 
Court Martial duty, and having an idle day I found my way 
to one of the shale-heaps, where I met the late Professor 
Wright, of the ‘‘ Hamilton Ladies’ College,’’ returning 
from collecting, who not only gave me some well preserved 
Clinton shells I failed to find, but invited me to accompany 
him and see a small local collection he had made for the 
college: 
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What became of the Professor’s specimens when this 
establishment ceased to exist I know not. The loss to the 
City Museum is greatly regretted, for it contained Clinton 
fossils which canuot be replaced now. In after years, when 
the writer discovered the layers in the series containing the 
fucoid group, of Hall Buthotrephis, he furnished some few 
specimens to Professor Wright’s collection. 


I mentioned some years ago that the plants occur in the 
blue band overlying the Medina freestones. There are no 
indications on the upper or lower surface detached from 
its natural position, but when in situ you may remark the 
edges of a large sandstone slab at intervals display flattened 
spots (shale). This unusual appearance suggested examinia- 
tion of the interior, and on splitting the flag the matter was 
made clear. 


It may not be possible now to secure any of these 
Clinton Fucoids unless in the far-off quarry recently 
opened on the Skinner estate. I paid it a visit last summer 
for the first time but found the soft shale unweathered, 
which apparently had been freshly dumped down the slope. 
Only one or two flags were noticed on the surface, but 
these were not the ones holding plant remains. As the 
quarry men were employed at work on the base of the 
Medina freestone, I was unable to reach or get a good look 
at the overlying beds. 


Many years ago the adjacent quarry afforded me a fine 
Stromatopora, Coral (Favosites) and a Gasteropod (Cy- 
clonema Cancellata). The latter must be rather rare in 
Hamilton sedimentary deposits, as only another was seen 
by the writer previously. I had nearly forgotten to men- 
tion the Clinton exposnre in rear of the small reservoir, 
which is still open to inspection, and displays well defined 
sections of the series. From the large slabs at the base 
which project slightly beyond the muddy shales, I secured 
specimens of Dr. Jas. Hall’s ‘‘ Retiolites Venosus,’’ and 
two graptolites, undescribed probably. An upper portion 
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of the band displays a sea-plant, which Professor Billings, 
a former Palzontologist of the Canadian Geological Survey, 
considered a tangled mass of ‘‘ a cord-like Alga,’ cone-like 
in appearance. 

Between this and ‘‘ the Iron band’’ above are several 
Brachiopods, Bryozoans, and a bead-like trail which was 
named by the late Principal of Montreal University, Sir W. 
Dawson. 

From a massive layer of ‘‘the Iron-band’’ (which I 
had to break up with a sledge), was obtained the fossil 
named by Hall and Clarke, ‘‘ Lingula Lingulata.’’ One of 
the beds hold many Valvas, coloured blue, of the New 
York State, Lingula L. Clintoni (Vanuxem). In the Upper 
Clinton band here (abounding with Species or varieties of 
Arthrophycus at Grimsby) nothing puts in an appearance 
but, fragments of Brachiopods. 

The best place about this locality for Clinton fossils is 
“ the bluff,’’ a little beyond the reservoir, which for several 
years has been closed to scientific research by the railway 
managers. It furnished me formerly with six Silurian 
star-fishes, one of them from the Iron band, all in fair or 
good preservation. I had previously discovered three 
others in the old quarries near the city, but portions of the 
fossils were injured or deficient. Stems of Crinoids are 
rarely found in our local Clinton rocks, and a single 
complete form was all I ever found, some thirty-five years 
ago. 

. Another interesting locality beside the bluff near the 
city was closed to scientific research some years ago by the 
Grand Trunk (Canadian) Railway—‘‘the Rock-cutting,”’ 
where the Niagara sponges were first discovered. Before 
entering this from the city side there was a limited exposure 
of Niagara shale, a portion of this had been spread on the 
surface of the road-bed, which proved to be very rich in the 
well-known Grimsby crinoids. ‘‘ Caryocrinus Ornatus,”’ 
and ‘‘ Stephanocrinus angulatus ’’—Altho’ not so well pre- 
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served at that point they appeared more numerous and not 
so scattered, and from the bank where the material was 
taken I succeeded in extracting a hard shale slab containing 
two crinoids, KEucalyptocrinus decorus and K. crassus, 
one or two of the arms appeared to be interlocked, these 
were lost or stolen with an Indian scalping knife and other 
things on removal to the house we now occupy. 


RISING GROUND RIDGE, SOUTH OF CORPORATION 
DRAIN. 


Here we have the base of the Barton Niagara beds 
resting on the Chert; for many years the fields of ‘‘ the 
ridge ’’ have been undisturbed grass-lands between the two 
roads crossing the ridge. I wish to call the attention of 
fossil collectors particularly to this place. Under its 
present unfavorable conditions you cannot expect to be 
even moderately successful in fossil hunting there, but for- 
merly when the fields were plowed up they proved exceed- 
ingly rich in Barton and Niagara organic remains. When 
you find specimens lying exposed on the surface of a field, 
it may be erroneous to suppose they originally inhabited 
the spot where they were lying. The large Stromatopora 
and Corals found there I think came from a higher horizon 
and may have been left by a retreating glacier. The 
sponges (Astyolospengiz) were similar to the ones beyond 
the rock-cutting at ‘‘ Little Horse-shoe Falls,’’ where the 
base of the Barton beds was first discovered, and like the 
specimens there were in poor preservation. 


From some upper beds in a ditch close to a fence I ex- 
tracted quite a number of Lamellibranchs (Avicule) to- 
gether with Brown’s Posidonia Posidonomya, but all of 
last mentioned came under two species already named by 
Dis jas. Hall: 

The tough shale in the drain and lying loose on the sur- 
face when under the hammer revealed some fine Lingulzs 
but no new species, with however one exception, perhaps, 


104. A FEW HINTS ON LOCAL FOSSIL COLLECTING 


but so many fossils of late have been discovered whose 
description is unknown to us that we are likely to be mis- 
taken like others previously. 

The new Niagara sponge, named Bolastronia by Dr. 
Head, Chicago, was found at the base of the Barton ridge, 
and, judging from its state of preservation I am inclined to 
suppose it originally came from an upper chert bed. 


For the past few years the fields from the Barton Road to 
both sides of the corporation drain have chiefly preduced 
crops, hay, etc., unfavorable for fossil collecting here. 


The city quarry at the head of ‘‘ the Stronginan Road ”’ 
presented very few specimens since it was opened, but the 
ones (few and far between discovered of late years) are of 
. great interest, since they appear to be new to science. Inde- 
pendent of this, many are in remarkably good preservation. 


The last quarry which was opened up, near the head 
of ‘‘the Jolley Cut,’’ proved hitherto exceedingly disap- 
pointing, lying as it does close to the old Hancock one, 
from which we obtained in former years so many Grapto- 
lites and various other Niagara organisms. It seems 
difficult to understand why it had not produced any organic 
remains since the overlying soil was removed. 


The glacial clay was noticed there, which protected the 
upper Chert beds, and the layers themselves are in very 
fair preservation, yet, as far as it is known to me, not a 
single specimen was obtained there. 


Feeling disappointed last summer at my ill-success 
there, and finding it impossible at that time to collect 
Niagara sponges or sections in the fields near the city, I 
proceeded to examine the rejected heaps of broken stone 
left behind in the other abandoned quarries as well as loose 
beds which may be dislodged there. 

The places in question, among other things, furnished 
me with a Cephalopod, which displays its early growth, or 
in other words the first septa or chambers of habitation. 


No. 1—Orthoceras with shell ornamentation, While fossil Cephalo- 
pods are frequently found both in Niagara Chert beds and lime- 
stones here, the thin outer shell and ornamentation are rarely 
seen. This Orthoceras (straight horn) seems new, at least the 
writer has not seen it figured or described. 


No. 2—Seeus to belong to the saine genera as the fine Garptolite 
found by Mr. Nichols, which was figured in last year’s Proceed- 
ings. It is a different species and the cellules are unknown. 


No. 3—This Dendirograptus differs from any hitherto seen by the 
writer in our local Niagara rocks, It is unusual to find a layer 
faced with shaie, except the upper bed in the blue building stones. 


No. 4—-This Inocaulis is nearlycomplete, The first members of the 
family group were apparently described from detached or broken 
branches, 
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A German Professor, who published a work on the family 
group, noticed recently the frequent absence of this portion 
of theshellin the extinct Orthoceras, which led him to assert 
it was not a free swimming animal as was supposed, but 
moored in a vertical position at the sea-bottom, the base 
being buried in the muddy sediment. In this way he 
accounts for its absence. The extinct Ortheceras had a 
thin shell like a living Cephalopod, ‘‘ the Paper Nautilus,’’ 
the internal septa except the upper one empty. Soa slight 
injury may cause separation of its original form. Com- 
plete ones are rare, but not unknown, for I found several 
lying in plane of bedding in the Silurian rocks of Canada. 


The Niagara shales of Grimsby have produced many 
fossils in fine preservation, including Star-fishes and 
Crinoids, discovered by the late Dr. Pettit, and the shingle 
and base of the low cliffs along the lake shore, Winona, 
hold many interesting lower (Cambro sil) fossils. It may be 
necessary to state that igneous or metamorphic “‘ Granites,”’ 
Greenstones, are not fossiliferous. I found a young lad on 
the lake shore at Winona a few years ago who thought 
otherwise. 

ADDITIONAL NOTE, 


While the Geological Section feels thankful to the 
Council for providing us with some flat cases for the better 
display of our local fossils, as Curator of the Museum I have 
often deplored the loss we sustained by the removal to 
Dundurn of Mrs. Carey’s fine collection of modern sea- 
shells, Indian relics, and various foreign specimens, but un- 
fortunately things are coming in slowly to replace them, 
and the general public, while attracted to the lectures, do 
not appear to take much interest in the contents of our 
cases. The fact is, we have little to show them, and a 
Museum, to obtain or retain popularily, must display fresh 
acquisions from foreign places. I may not altogether wish 
to see a Museum converted into a mere “‘ curiosity shop,”’ 
yet Hamilton, at a future time, may perceive the necessity 
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of providing proper quarters for a City Museum, which 
would enable us to separate distinctly and put all things in 
their proper places. 

The writer wishes to call the particular attention of Evo- 
lutionists to a note of Dr. Gurley’s recently published by 
the Smithsonean Institute, in a work on ‘“* Dendroid 
Graptolites of the Niagara Dolomites at Hamilton, Ontario,’’ 
compiled by Dr. Ray S$. Brassler. With reference to 
Inocaulis plumulosa Hall, he remarks: 


‘““The general habits of I. plumulosa can best be 
described by a comparison with a Lepidodendron or a 
Lycopodium ; it not only resembles these plants in the 
mode of its branching and the uniformly wide, blunt end- 
ing branches, but also in their scaly appea rance.”’ 


Only six Graptolites were found in upper Silurian 
rocks before the discovery of what Professor Brassler calls 
the wonderful fauna here. Theirsudden extinction is very 
remarkable and unaccountable. Only one is found in suc- 
ceeding Devonians. Like the Cephalopod, of the Mcsozoic 
Age, they seemed never so numerous as on the eve of their 
disappearance, and we are unable to assign any cause here 
for the family extinction. 


A Plantation In A Tropical Forest. 


BY W. A. CHILD, ESQ, PHB., M.A. 


This was illustrated by a large number of lantern slides from 
photographs taken by the speaker, and given before the 
Hamilton Association December 3rd, 1910. 


MEXICO. 


EXICO is a country of many aspects and many 
climates. The Mexico of which we generally 
think is the country around the City of Mexico, a 
wide, level, dry plain. At City of Mexico it is 7,000 feet 
above the sea, This great table land covers all the central 
portion of Mexico. It is cool on account of its great ele- 
vation ; it is dry most of the year, and in many places it is 
barren. It is a country of wide stretches of level grey- 
brown plains, with miles and miles of maguey or century 
plants, and lean, half-starved looking cattle, a country of 
little, squalid mud villages inhabited by dark fierce looking 
people and dejected donkeys. To me it is an altogether 
depressing, discouraging country. Surrounding this great 
plateau, as if it were the turned up edge of a platter, is a 
great mountain wall, running up to 10,000 feet and domi- 
nated here and there by splendid snow-capped peaks ; 
supreme among these are Popocatapet] Ixtaccihuatl and 
Orizaba. ‘These are among the most splendid mountains in 
the world, covered with a perpetual snow in a tropical 
land, rising 18,000 feet above the sea out of the wide plains 
of Mexico, they are of most indescribable character and 
beauty. 
Over the mountain the country slopes by successive 
terraces down to sea level. From the extreme cold of 
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the mountain top, one goes down to tropic heat. The dry 
air of the plateau gives place to a moist almost steamy at- 
mosphere as of a greenhouse, and the bare stretches of grey- 
brown plains give place to a vivid green foliage as of a hot- 
house. The century-plant has disappeared, coffee, bananas 
and all manner of tropical fruits have taken its place. 
From the mountain wall to the warm, low country, it is a 
step from the far north to the tropic. It is the warm 
country that is chiefly interesting tome. The high table 
land is the cold country Tierra Fria. It is rarely cold 
enough for snow except in the mountain tops, but never 
excessively warm. ‘The warm country, or Tierra Caliente 
along the coast, is perpetual summer. The Tierra Temp- 
lada, or temperate country, is perpetual spring. The warm 
country has a dreadful reputation for unhealthiness that it 
doesn’t at all deserve. It abounds in many annoying 
insects and many dangerous wild animals, but it is a 
country of such exuberant life, such richness, variety and 
splendor of leaf and flower that it must attract any lover of 
nature. Here animal and vegetable life seem to reach their 
extreme development, unchecked by winter colds or by 
drouth. Ina warm, moist atmosphere, as of a hot-house, 
whatever splendor of color or form can be reached by the 
vegetable kingdom can be attained here. One passes 
through miles of coffee plantation, diversified by orange and 
lemon and bananas, and finally one reaches districts where 
there are thousands of acres of untouched forest. From 
here comes our mahogany and Spanish cedar, and through 
this country grow the trees from which are derived India 
Rubber. 

This country is inhabited by a gentle, mild-eyed race 
of Indians, among the most intelligent and likeable of all 
the Indian tribes. They are divided into many tribes, but 
in general character they are more manageable and less 
fierce than their neighbors of the plateau, and beyond com- 
parison more tractable than the Indians who live in 
Canada. 
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VERA CRUZ. 


Coming by sea the usual port of landing is Vera Cruz. 
This city is about the most uninteresting Spanish town I 
know of, but if one is not familiar with Spanish towns it 
will have its points of interest. ‘There are long trains of 
mules and donkeys, loaded with all sorts of material, stop- 
ping before the doors of fondas, while the driver is having 
his drink. ‘The drivers are dark brown in color, with thin, 
crooked legs, and cased in skin-tight trousers with huge 
hats looking like great mushrooms on very slender stalks. 
Then there are country Indians with loose white duck 
trousers, rolled up to one knee, hanging loose at the other. 
All wear sandals. ‘The most important and characteristic 
citizen of Vera Cruz is the buzzard. On every wall or post 
of vantage the buzzards roost. They are big rusty black 
birds something like turkeys, with blue black rubbery look- 
ing heads. ‘They have an air of gentle sadness and weari- 
ness, a discouraged appearance, as of an old gentlemen ina 
shabby black coat who knows the true hollowness OF pike: 
One can never think of a Spanish American city without 
having a mental vision of mules and buzzards. 


Leaving Vera Cruz in the grey of the morning, you 
first pass through a dry, barren country with little vegeta- 
tion, then at either side of the track the first vegetation to 
be seen is the morning-glory. These increase till a perfect 
carpet of purple and white morning-glories and white moon 
flowers cover the roadside. ‘Then isolated trees appear in 
bloom, in blossom but notin leaf. Long bare stalks of trees 
are crowned with yellow and red flowers, but no leaves. 
They have a most incongruous look as of a woman who 
puts on a picture hat before she has completed her toilet. 
One of the trees with a yellow flower bears a species of 
cotton, better, they say, than that grown on the low 
bushes. 

Then we see fields surrounded by barb wire fences, the 
wires are strung on to rough, crooked stakes, which look as 
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though they had been cut at random from the forest ; 
but, strange to say, these stakes do not appreciate their 
humble fuuction, and they straightway start to grow and 
also to blossom. Imagine an unkempt field, surrounded by 
miles of ugly barb wire fences on crooked posts, with great 
crowns of pink blossonis 11 bunches as large as your head 
on the top of each post. The appearance is too utterly ab- 
surd to be beautiful. 

But soon we reach the green country, the country of 
abundant vegetation. The foliage becomes brighter and 
darker, and many flowers appear. The surface is more 
rugged, and finally we begin to climb the first terrace of 
the mountain slope. Suddenly the country has become 
brilliant with flowers and dark green foliage. 


Beside the railroad I noticed one deep gorge, black 
perpendicular cliffs with dark green foliage spilling over it, 
a swift torrent rushing and roaring over a rocky ledge 
into a dark gulf below, and, over all, Mount Orizaba, with 
its white head, 18,220 feet in the air. Then a bridge of 
grey, time blackened masonry over a mountain torrent 
and a confused jumble of thatched huts scrambling across 
it. 

CORDOBA. 

Cordoba is a characteristic town of the Tierra Caliente. 
There is a principal street, say two miles long, a tram- 
track on which the cars are drawn by mules, a beautiful 
Spanish cathedral, hundreds of yearsold, a picturesque re- 
minder of old Spain, surrounded by the roughest assembly 
of uncivilized Indians. There was a fiesta or feast in pro- 
gress when I first visited the town, and Indians were there 
from all the surrounding countries. Under my window a 
family group was assembled ; a man, his wife and children, 
a brown, naked baby rolling on the road, one or two yellow 
dogs, some hens tied by one leg, a few little piles of fruit 
to sell, altogether a happy and picturesque group. 

A few hundred feet from the main street of Cordoba 
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one comes upon the plantations. You pass little streams 
issuing from thick undergrowth. At each stream is a little 
group of Indian women washing clothes. At Cordoba the 
India women generally have more than one garment, but 
further south one set of garmeuts seem to suffice them. It 
is altogether a beautiful arrangement, when one has only 
one garment, one can wash it, lay it out to dry on the 
stones, while the washer is having her own bath ; and when 
her ablutions are performed she resumes the garment which 
the sun has meanwhile dried. If in addition, as it some- 
times happens, the same stream further on its course serves 
the city for drinking water, what could be more appropriate 
and economical ? 

A few steps from the main street bring one to the 
coffee plantation. Bordering the roads are miles on miles 
of hedges of the scarlet Hibiscus with its gorgeous blos- 
soms, and, behind these, are a perfect snarl of coffee, 
bananas, orange and lemon trees, sometimes shaded by 
huge trees. I saw one tree as large as a full grown oak, 
one mass of purple bougainvillias; so thick were the 
flowers that one could not see anything of leaves or trunk, 
just a huge mass of flaming purple bloom. 


COFFEE PLANTATION. 


I think that here in the Tierra Caliente it must be the 
easiest place for human beings to live of any place in the 
world. All fruits and vegetables grow here without any 
cultivation. One sees no signs of plowing. Bananas, 
coffee, oranges, lemons, and other fruits you never hear of, 
grow in a perfect tangle, so thick that one can hardly pene- 
trate the grove Here and there, as if dropped at random, 
are little native huts. They can hardly take more than 
two days to build. The frame is of any old sticks, the 
walls of corn-stalks set well apart for air-space. Privacy 
is of no importance where one hasadarkskin. A partition 
partly divides the hut into two rooms, in one of which the 
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baby sleeps in a hammock, and the bedding of the old folks 
is rolled up against the wall. Jn the other room is a table 
with a little fire of charcoal on top ina brick hearth Over 
this is an iron plate on which the woman bakes tortillas 
from Indian meal. As youcome near the hut you hear the 
sound of patting. Itis the woman slapping out the meal 
into thin cakes about the thickness of blotting paper. 
These she puts on the hot plate, They immediately swell up 
to a spherical ball, and she jerks them off into a basket to 
cool for future use. . 

Bananas, coffee, etc., seem to grow just by sticking 
cuttings into the earth. Nature then does the rest, and 
man does the resting. 

Flocks of chickens and turkeys wander in and out of 
the impenetrable tangle of stems and pick a living there. 
Beside each hut are spread out a few mats, and on these are 
spread the coffee berries, drying in the sun, and on each 
pile of coffee sleeps a dog—a yellow dog, very mangy and 
mongrelly looking. No pile of coffee is without its dog. 
You might suppose that the different kinds and flavors were 
due to the amount of chickory that our grocers thought it 
was best for us to have, or to the different species of the 
fruit, but this is all a mistake. The flavor of the coffee 
depends on the nature of the dog that has reposed on it. 


THE FOREST. 


A day’s ride south of Cordoba, where the country nar- 
rows down to the Isthmus of Tehuantepec, one comes into 
a wild, rugged country, very sparcely settled, and largely 
covered with virgin forest. In this forest are scattered the 
trees from which India rubber is obtained. The forest is an 
almost impenetrable thicket; huge mahogany, Spanish 
cedars and Ceibas crowd each other in their struggle for 
life. mates that start in the crotches of other trees and 
drop roots to the ground and send up branches, throttle 
their tree hosts to death in the fierce struggle for existence, 
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and for the light that means life to them. Numberless 
orchids and other air plants grow on elevated branches, 
where they get an advantage in the struggle. From each 
tree hangs a perfect net-work of vines, swaying in the wind 
like the loose cordage of a wrecked ship. It all makes an 
impenetrable tangle of foliage and no winter colds or 
drought checks its growth. It is only limited by ground 
space and light which it can obtain, but there is no accumu- 
lation of rotten wood, as in our forest, for white ants (or 
termites) eat all this as soon as it falls. 


In this tropical fastness lurk numberless wild animals. 
There are some poisonous snakes, and there are iguanas, a 
species of lizard three our four feet long, of a bright green 
or lemon yellow color. These lie extended on the branches 
of trees overhanging pools of water, ready to leap likea flash 
under the water as one approaches. Tapirs, with blue- 
black rubbery looking hides, and long proboscis like small 
elephants. ‘There are jaguars, a hugh animal of the cat 
family, next in size to the Bengal tiger. These are called 
by the natives ‘‘tigres,’’ ‘There are peccaries, a species of 
small wild boar, with long fierce tusks like the Emperor 
William’s mustaches. These wild boars are the most 
dangerous of all. The jaguar, though able to overcome 
any number of men, at close quarters, is a very timid crea- 
ture, but the peccaries, when in large numbers, are abso- 
lutely fearless. One night shoot a few of them, but this 
would not prevent his being torn to pieces by the balance. 
My first introduction to this forest was in the middle of a dark 
night, when I left the friendly Pullman car and had a four 
or five mile walk through the wilderness to a plantation 
house. ‘The path was just wide enough to walk in. The 
feeble lantern carried by my host made a spot a few feet in 
diameter around us. On either side the forest was like a 
black solid wall ; one could almost hear the stillness, and if 
a leaf rustled it sounded like the jaguar ready to spring. I 
was armed only with a trusty umbrella, haying left even 
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my pistol in my trunk. I sincerely hope that the jaguars 
and peccaries were as much afraid of me as I of them. 


THE ANTS. 


The ants play a great part in the processes of nature. 
The Termites, sometimes called white ants, make huge 
spherical nests on the trunks or branches of trees. They 
are not true ants; they have the back part of the body likea 
small white grub or worm, the front portion, including the 
legs, like an ant. They eat all fallen timber, and in fact all 
kinds of wood, with few exceptions. Mahogany, Spanis 
cedar and one or two others seem to be distasteful to them, 
and only such wood can be used in building. Going 
through the forest I noticed paths about eight inches wide 
running in all directions, and as I had begun to wonder 
what they were, I observed a procession of small brown 
ants ; each held in its mouth a small piece of green leaf as 
large as my finger-nail. They take these bits of leaf to 
their nests, where they seem to serve as food for their 
young, but unfortunately they have acquired the taste for 
leaves of valuable trees, especially cacao trees, and the 
planter is filled with deep wrath at them, and wages a bit- 
ter war against them. Their nests look like a barrow-load 
of sand dumped on the ground. Don Clarencio, my host, 
was treating the ants to bisulphide of carbon. He soaked 
cotton waste in this and buried it in the nest, to the 
great discomfort of the ants. As near as I could make out, 
the battle was a drawn one. . 


ARMY ANTS. 


There is another species of ant that would commend 
itself to the housekeeper, the army ant. These ants go 
through the forest in great armies of many hundreds of 
thousands, devouring every living thing in their path. 
When they reach a house, be it hut or plantation 
hacienda, they set immediately to work and woe to any 
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animal who cannot escape, be he man or insect. Everything 
makes a wild rush for the forest, off the line of march of the 
ant army. Any poor little lizzard, mouse, snake or cock- 
roach that cannot escape leaves only his whitened and 
well-picked bones to tell the tale. No depth of thatch or 
convenient corner can hide him. When one thinks that in 
this winterless land how quickly a dwelling becomes filled 
with little creatuees, one can imagine the beauty of this 
arrangement. Of course the human kind and the cats and 
dogs all flee at once, and when they come back their house 
is all clean for them. To be scriptural, I might say that 
they then take in 7,000 other pests, till possibly the last 
state of that house is not worse than the first. 


PLANTING. 


Starting a plantation in a forest is a very simple mat- 
ter. In the so-called dry season the forest is cleared. The 
Indians cut down the brush, weeds and undergrowth with 
their machetes, and fell the trees with axes. All this is 
allowed to dry out on the ground and then is set on fire. 
Of course the big logs simply lie where they fall, till con- 
sumed by the termites, but the smaller undergrowth is 
burned up. ‘Then the seed is planted simply by inserting 
it into the hole made by a sharp stick. No plowing or 
harrowing at allis done. In this way two crops of corn, or 
one crop of corn and one of cotton are raised the first year. 
The next year the weed comes and must be dealt with, but 
if one plants rubber or cacao, it is best left to grow up with 
the natural undergrowth in wild forest condition, as is its 
nature ; the sun is thus kept off the stem, and the cacao is 
totally shaded by larger growth. When the rubber trees 
are five years old they may be tapped. This is done by 
cutting through the outer layer of the bark with a knife, 
especially made for the purpose. Incisions are made, run- 
ning rather more than half way round the trunk, the incis- 
ions coming from opposite directions, pointing diagonally 
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downward, meet each other, forming a broad letter V. A 
number of these incisions are made parallel, say eighteen 
inches apart, all the way up the trunk. When the juice 
runs out it follows down the incision and runs dcwn the 
trunk until it is caught in a can at the base. The juice or 
latex is a milky looking sticky fluid, in which the rubber is 
suspended in globules. This is coagulated by juice of the 
Ipomea-Bomanox or Moon-Flower, which is put into it. 
The rubber is collected much as butter is from buttermilk, 
in a large sticky pastey mass, about the color of putty. 
This is passed through rollers (an ordinary washerwoman’s 
wringer will do), and the liquid is squeezed out, the rubber 
being drawn out to a long flat slab. Then an almost equal 
quantity of rubber is gotten from the incisions on the trees, 
for a certain amount of latex adheres and coagulates. Itis 
calculated that the rubber trees will be self-supporting in 
eight years, and yield a profit in twelve years, but the in- 
dustry is so young yet that one cannot be sure of what it 
will do. ‘The rubber tree that I refer to is the Castaloa- 
elastica, the Para rubber comes from the Hevea-Braziliensis. 


CACAO. 


Cacao is a small tree that grows in the shade of larger 
trees. The pods, something like huge red or yellow cu- 
cumbers, hang on the main trunk and branches instead of 
on the twigs. Inside of the pods the seeds, like large 
brown beans, are attached to a central placenta, and are 
surrounded by a white pulp of a slightly sub-acid pleasant 
flavor. The pod is cut open, the seeds and pulp removed 
and spread out on screens. In about a day the pulp fer- 
ments and can be washed off. The seeds are then spread 
out to dry where the inevitable dog can sleep on them. 
After being roasted and ground up with sugar, they consti- 
tute the chocolate of commerce. If the oil is pressed out 
of them they form cocoa. 

I have received the following figures in reference to 
rubber and cacao growing : 


A PLANTATION IN A TROPICAL FOREST 117 


Plant 880 trees to acre, and when eight years out thin 
out to say 500. 

The planters expect to put about 225 cacao trees 
between the rubber to be shaded by the rubber, say 350 
rubber trees. 

They expect to get three pounds, that is thirty-nine 
pods of cacoa, worth seventy-five cents from eight-year old 
trees. 

They ought to average quarter-pound of rubber, say 
twenty-five cents from ten-year old trees. 


Costiotlandvandjacres 4) ajay 3) he S10; Oolgold 
CHa se ea ewe cae oh ara Tee Ge aie i ey OO 
Plantiniosseedsa a. )san 2 us Ans 3 00 
Clearing three times a year for ent years 
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Cost of eight-year old plantation per acre $84 00 

Then it should be self-supporting, and in three or four 
years return large profits. 

Unfortunately there has been so much crookedness and 
stock-jobbing in connection with rubber plantation that the 
industry has a bad name, and in fact is too young to make 
it possible to give any reliable figures. Many estates have 
been sold as fully developed plantations that were simply 
untouched forests, and, in many cases, these were on soil 
that was unsuitable for the purpose. I heard of a case in 
which a property that was being exploited had only a few 
acres planted. An inspector who came to look it over was 
taken through the planted area then into the woods where 
he was mixed up by the winding paths, and brought back 
to the same planted area again. This was repeated over 
and over again till he supposed he had seen a great acreage 


of rubber. 
ANTIQUITIES. 


All over Mexico are the remains of a vanished civiliza- 
zation. Digging in the ground to build a house in the for- 
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est plantation in Tehuantepec we found pottery and obsidian 
knives, though a forest of great age had been apparently 
untouched above them. There are great pyramids, larger 
than those in Egypt, and huge temples, all built by a people 
who had entirely disappeared before the white man came. 
The Indians know nothing of them, and have’nt even tra- 
ditions of them. When Cortez came 400 years ago there 
were many picture-writings by the Indians in existence, 
but these were almost all destroyed by the monks in an ex- 
cess of religious zeal. The writings may have told of the 
vanished races, but we do not know. The aztec traditions 
simply affirm that these monuments were not built by 
them but by a race that had vanished centuries before, but 
whence the race came, who they were, or whither they 
went, no one knoweth. 


MAN AND NATURE IN THE TROPICS. 
CONDITIONS OF LABOR. 


I am tempted to make some observations about the 
condition of native races in the tropics and the labor 
problem. In this favored region I believe that life can be 
sustained with as little effort as in any part of the world. 
A few cuttings of bananas will produce abundant nourish- 
ing food. A little corn, a few other seeds are planted 
without plowing the ground, simply stuck in with a sharp 
stick. A little coffee or cacao can be raised and sold forthe 
needs that the land does not produce. Chickens, ducks 
and turkeys pick a free living around the hut and under 
the coffee and banana trees. A couple of days work ora 
little more will build a hut as good as the Indian cares for. 
These little tasks done, nature supplies him bountifully. 

Why should he work ? 

But we must work to develop the country. He must 
work so that the white man can live in superior luxury. 
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What can the white man do? He must develop wants in 
the Indians so that he will work to supply them. The 
Spaniard has solved the problem in this way: The Indian 
acquires a taste for drink, and to satisfy it he is willing to 
work. He must have his daily liquor, pulque, aqua- 
ardiente, or mescal, and periodically he must have a grand 
spree. As long as he is in debt or cannot borrow money, 
he is contented and happy, but once out of debt he becomes 
restless, and will not work until he has raised all the money 
he can borrow, and then he has a grand carouse, in which 
he spends every cent he has or that he can borrow. After 
this he goes back to work and contentedly works out his 
debt. Once out of debt another carouse must come as soon 
as he has credit once more. 

The Spaniards, or Spanish Mexicans, that is the big 
planters, thus keep their laborers in control. I speak of 
the South of Mexico and of Yucatan. Iam not so sure of 
the north. : 

The Mexican planters keep their laborers under the 
influence of liquor which they sell to them at enormous 
profit, and keep them always in debt, thus, especially in 
Yucatan, they have established a perfect peonage, almost 
slavery. 

The big planters or ranchmen own almost all the land. 
Thousands, and sometimes hundreds of thousands of acres 
are in single estates. They wili not sell this in small lots. 
The common people have no chance to acquire small farms, 
and this also tends to keep them from advancing, 

But into this nature’s Paradise, spoiled by man, has 
come a new element—the Southern Pioneer from Canada 
or the United States. We hear much of Western Pioneers, 
but seldom of Southern Pioneers, but the finest and most 
forceful examples of this type are in the Spanish countries 
to the South. All over Mexico and Central America, and 
reaching far into South America, one sees the American 
and Canadian Pioneer. Wherever there are railroads to be 


120 A PLANTATION IN A TROPICAL FOREST 


built, electric power to be developed, mines to be developed 
or worked, or in fact wherever there is anything to be done 
requiring nerve, energy and engineering skill, there we find 
these forerunners of civilization. They are lean, square- 
shouldered, powerful men, without an ounce of superfluous 
flesh, just bone and muscle. They have complexions made 
sallow by fever, and tanned to leather by sun, rain and 
wind, with hard, vertical lined faces. They are men of 
restless energy, with hard features and powerful physique, 
and wherever they go things are done, and done quickly. 
The poor natives look at them with fear and generally 
with hatred. They carry always a 45 Colt revolver at the 
right hip, and generally a machete at the other, and are 
ready with either or with their fists. The Indian moves 
under their control simply from the power of the superior 
personality. Many are coarse, rough laborers and foremen, 
and railroad men from the North, and these have given a 
bad name to all the Southern pioneers. But many also, 
like my hosts, are thorough gentlemen, and men of great 
scientific attainments, but all are men of extraordinary 
force. 

One thinks of life in the tropics as delicious indolence, 
lying in a hammock, drinking one’s coffee and reclining, 
moving from hammock to couch fanned bya soft eyed 
damsel, listening daily to the splash of the fountains in the 
cool shade. It may be so in some places, but this isnot asI 
have seen it. The American planter gets up at 5 a.m. in 
the dark, looks over his men and hurries them off to work. 
He swallows a cup of coffee, and rushes off to a distant 
spot to inspect or start the workmen. He gets back to 
breakfast at 8 or 9 o’clock. After a hasty mealis off again 
perhaps to a place miles away. Heat or cold make no 
difference to him, rain or the terrible insect pests do not 
stop him. Hesnatches a hasty lunch at noon and works 
at keen tension till night, when he takes his dinner, makes 
up his accounts, and tumbles into bed too tired to sit up a 
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minute longer; and so it goes, month after month and 
year after year. My host had one recreation—the cultiva- 
tion of orchids and rare plants from all over the tropic. To 
indulge this taste he took an occasional hour, not in the 
cool of the evening, but in the hottest noontime. He 
didn’t go leisurely at his work ; he ran from place to place 
at a dog trot, and then as soon as his recreation was over 
was off on horseback under the fierce sun to some distant 
point that required his care. 


Natural History Notes. 
BY WILLIAM YATES, HATCHLEY. 


November 28, 1910 :—Another infrequent phenomenon 
was observed by the writer in the month of August some 
years ago. Whilst engaged working in the woods one 
warm cloudy afternoon, the strange motion of a frond of 
the sensitive fern (Ongclea sensibilis) attracted my atten- 
tion. The stalk or stem, and large triangular frond, 
swayed to and fro over two-thirds of a circle, like 
the fingers on a clock face, moving backwards, as if 
from the figure four to about twenty minutes to the 
noon mark on the opposite side. This movement 
kept on for a minute or two, and seemed spontaneous. 
The locality was a small cleared space, about twenty-five 
feet in diameter, and scarcely the vestige of a breeze 
existed near. After a pause of a minute or two, the semi- 
circular movement was repeated, and the fact caused 
wonder and puzzling conjecture in the mind of the observer. 
Had similar movements been observed to be a habit of the 
plant and caused the specific name of ‘‘sensibilis,’’ to be 
attached to the generic name Onoclea? In the instance 
here referred to the plant was isolated and apart from other 
vegetation, and the idea suggested itself that the leaf lobes 
might have been arranged on the stalk similar to the vanes 
on a ventilator, or after the manner of the sails of a wind- 
mill. ‘The species is a common one, and the individual 
plant thus observed in spontaneous motion grew on drier 
ground than the localities where O. semszdilis is usually 


met with. 


A few notes on the wild elderberry shrub Sambucus 
Canadensis (purple berried), and Sambucus prebens (red 


berried elder) : 
122 
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There is an immensely greater number of the purple 
berried form growing about here (Township of Burford). 
The red-berried species ripens its fruit about a month earlier 
than S. Canadensis, and at a period when wild fruit as a 
food for numerous species of birds is very scarce, so the 
cymes are quickly stripped, and so the bushes have not as 
good a chance to multiply as the purple-berried form. 


Many years since the writer of these notes allowed a 
a bush of the red-berried elder to grow in his garden, and 
the shrub bore an abundance of berries. It was visited by 
a flock of wild pigeons, which speedily stripped the branches 
bare of berries. Many of the pigeons were evidently 
scarcely full fledged young, just from the parental nest, 
and were very tame. This was in the year 1853. The 
wild ‘‘ Passenger Pigeons’’ were numerous about here 
until 1873. In 1866 very great numbers visited the newly 
sown fields of peas and barley in April and May, and caused 
much loss and annoyance by eating the sprouting grain, 


In ‘‘ Torreya,’’ for June of the present year, appears 
an interesting botanical article giving much interesting 
information about the genus Sambucus. In our elderberry 
the corolla is five-lobed, but in two foreign species, the 
corolla is said to be (in one species) four-lobed, and in 
another species only three-lobed. The four-petaled form 
has a single species, confined to Australia and Tasmania. 


The austral division of these aberrant forms has sug- 
gested the idea that they are the oldest members of the 
genus. 

In the Tripetalous species the berries are golden 
yellow, and hence it has been suggested that the yellow 
mutations are Atavistic. 

The most ancient species of Sambucus known are fossil 
in Baltic Amber. They are represented by beautifully 
preserved flowers. 

What is very remarkable S. multiloba has a seven- 
lobed corolla. 
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In America a fossil Sambucus occurs in the Miocene 
shales, and has been known and named as S. amadilis very 
distinct by its long tapering leaflets. 

One of the most interesting things in the distribution 
of living Sambucus is the occurrence of a species of the 
Asiatic group in the mountains of German East Africa, 
described by Engler, now to be known as Sambucus adnata 
Africana. 

A neighbor hereabout once surprised the writer by 
asserting that he had seen an elderberry bush sixty feet 
high. I got him to show me what he meant, and I was 
guided to a lofty oak stubb (an oak tree whose crowning 
top had been twisted off by a tornado perhaps), among the 
decayed wood, near the bunch of shivers, a fine berry 
bearing shrub grew thriftily, true to the letter of the joking 
assertion. 
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No. 1—Represents the leaf of a plant of the Corboniferous period, 
which was presented to the Museum from the The Times Office. 
The impression occurs on a piece of coal itself, and is the only 
fossilized vegetable remains the writer has seen under similar 
circumstances. Many plants are obtained from the coal 
measures proper. This one he has not seen figured, and may be 
new to science. Two other portions of plants of the age from 
this office are in a Museum side case. 


No. 2—Is probably part of a sea plant of the Barton Niagara Water- 
lime beds near Albion Mills. A specimen of a more robust 
form from this locality was displayed by the late Sir W. Dawson, 
when he read a paper some years ago in Jondon, England, on 
fossils recently found here in this neighborhood. No. 2 is from 
another layer to the one he described. 


Curators Report. 


FOR SEASON to10. 


Your Curator has much pleasure in reporting the fol- 
lowing contributions to the Museum during the past Ses- 
sion : 

From Mr. Hume, member of our Association, specimen 
of a Niagara Lamelibranch, U.S.A., not found here yet. 


Mr. I,. Aechison, minerals from Quebec and a collection 
of Insects (moth injured). 


Mr. McDermid, Smalltite and Diobase, Quebec 
minerals. 

Mr. J. F. Ballard, presented us with Squirrels, an 
Ermine, etc., now fast disappearing from this locality, and 
two Birds. 

Miss Walker presented with us an extensive and val- 
uable collection of fossils and minerals. In the former our 
visitors will find some very fine Encrinites (sea lilies), 
Trilobiles, Ferns of the Carboniferous (coal age) and Corals, 
Niagara and Devonian, several of which are in more perfect 
preservation than any of the kind your Curator has ever 
seen. 

Plant remains in coal from ‘‘ Hamilton Times ’’ office. 


CHAS. COOTE GRANT. 


125 


Geological Report. 


FOR SESSION rgi1o. 


Despite many years collecting in rather a limited extent 
of fosseliferous ground in this locality, we have some few 
additions to the Museum cases from both field and quarries. 


The Geological Section of the Association in the 
Session closed transmitted also to Scientific Institution a 
considerable number of specimens, the receipts for which 
were placed in the hands of (with the papers read at our 
meetings) the President. We lately lost A. G. Neill, the 
writer’s old friend and fellow-worker for many years. 

A short time before his lamented death I consulted 
him regarding a Niagara coral which I had not obtained 
previously with the view of ascertaing the possibility of de- 
veloping a little more of the organism from the limestone. 
He seemed much pleased when he heard that several of the 
best fossil fields which had been under grass for years had 
been ploughed up again, which would be more favorable 
for collecting when the crops were removed. 

The papers read at our meetings were, ‘‘ Notes on Past 
Collecting Season,’’ ‘‘ Where to Look for Hamilton Fossils,”’ 
‘‘Science and Thelogy ’’ (Continued). 


CHAS. COOTE GRANT. 
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Annual Report of Camera Section. 


Hamilton, May 20, IgIo. 


The work of the Camera Section for the past year has 
been of a varied and interesting character, and altogether 
quite satisfactory to the officers and members. A series of 
semi-monthly outings to points in the vicinity of Hamilton 
afforded opportunity for procuring many very fine landscape 
views, etc. ‘The first of the series was to the Forks of the 
Credit on Victoria Day. A large number made the trip, 
and many pictures of a varying nature were secured, and a 
very pleasant time was enjoyed by all. Other outings fol- 
lowed to Ancaster, Sulphur Springs, Bronte, Oakville, Bur- 
lington, Grimsby etc. These outings have been one of the 
most interesting features of our Section. 

During the winter and spring months we have held 
demonstrations in the various operations of amateur photo 
graphy, such as development, printing on the various 
papers, lantern slide making, enlarging, etc.,and many have 
been benefitted by them. 

Our enlarging and reducing lantern has been very well 
patronized during the year and the good equipment of our 
dark rooms is much appreciated by the members. 

The annual print exhibition of work done by all mem- 
bers during the year was held in November in the Museum 
rooms, and was a very successful one. There was also an ex- 
hibition of lantern slides made by the members which was 
also much appreciated by those who visited the exhibition. 

This Section is now a member of the American Lantern 
Slide Interchange with eighteen other clubs. Each club 
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makes up a set of lantern slides and the sets are circulated 
among the different clubs during the year. Four sets have 
been received here and exhibited to the public who are 
invited to see them, by newspaper notices a few days in ad- 
vance of each date. 

The future work of the Section promises to be interest- 
ing and beneficial. A few of the members are now experi- 
menting with the new color plates, and, if successful work 
is accomplished, much will be done in the way of making 
colored lantern slides and popularizing this very pleasant 
branch of work. 

In closing our report we would call the attention of the 
Association to favors received at the hands of Mr. A. H. 
Baker, who donated medals for the exhibition, and 
Mr. J. B. Bertram, who donated the membership fee for the 
American Lantern Slide Interchange, for which the Section 
is very grateful. 


Respectfully submitted, 


SINCLAIR G. RICHARDSON, 
Secretary-Treasurer. 


Annual Report of Philological Section. 


—_——____ 


During the winter of 1909-10 the Philological Section ~ 
has continued to devote itself to the study and propagation 
of Esperanto. 


Owing to the fact that the English language is used 
almost exclusively on this continent, some difficulty has 
been met with in awakening interest in the universal lan- 
guage, the need for which is not yet fully felt. However, 
from the facts that Esperanto is steadily gaining ground 
everywhere, and that a world-wide Congress—the sixth of 
its kind—will be held in Washington this summer, at which 
delegates from all nations will be present, it is hoped the 
language will be placed before the public in a more promi- 
nent light. 

Officers for 1910 are af follows : 

President, G. A. Penson; Vice-President, CW: 
Baker; Recording Secretary, (Miss) Arline Penson ; 
Treasurer, G. T. Moss. 

The Section is well supplied with Esperanto books, and 
the financial condition is satisfactory. 

The meetings were discontinued for the summer some- 
what earlier than anticipated on account of the temporary 
absence of some of the members, and good progress is 
looked for in the autumn, 

ARLINE PENSON, 
Secretary. 
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Hamilton Scientific Association. 


Treasurer's Statement for Year Closing May 13th, 1909. 


RECEIPTS. 

Balancestromn year TGO8 sao eki so Go yo Sei acerca iar etteink Ceara $ 37 08 
GONCENMEHING ANAS Gyo sac S cun Vee sot iw cee cre arses santa eveeiele 200 00 
Members’ Fees (regular) ..... SM Re OO OG ne oy OS) 
Members’ Fees (Philological Section). a intact Gpelaje eb enseraetuet ae eee 13 00 
IMerabers: sHeesi(LaAte) azi S clon lowe emeteeeeeee Sainte Nel eee 25 00 
Rents (Horticultural and ’other,societies)? (2. 5..5 5 ced. esc eane 27 50 

$425 58 

EXPENDITURE. 

RentrohvinSeuin On ACCOUnb Nance omer cae copie eens $ 65 oo 
Printits, Annial Report,On accOUnt. 0.2 cciccim ieee ce ae 153 85 
Printing andl neraving so 254) foc csc ye asec Salem ee eens 66 oo 
POStAse ANG Ota HlOMERY clon san ssieicisi-@ aiciees ciel eee eeresls mace 20 60 
RecturcesE xpenses;and Reports oi... ses cs on ccc ose wade eee 21 65 
GasiCompany ACCOUNE |. oi) vos ccieie amis sicicrarieiete oclsia/ecisenae 15 50 
GREED ASS CaS ya uidds Ga Ne Guooud bp Coen aan sun coop cosuadaD Udoc oD 16 00 
CGN Se G6 A Nia cies ROU wednO SHA COOLU id on ordutan ascoaean 24 00 
UMAR ACCOUNTS oe ok sees acic ic ce albus ere wie iaene eave pra oie eee 15 72 
ia AM Ce ON AN es uae swe cic aasaleins amie eles aia ereeteiarcle hice aimee 27 26 

$425 58 


P. L. SCRIVEN, Treasurer. 


This is to certify that we have examined the vouchers and found 


them correct. 
T. W. WINGHAM, 


E. H. DARLING. Auditors. 


May 12, I909. 
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Hamilton Association. 


Treasurer's Statement for Year Ending 7th June, 1910. 


RECEIPTS. 

Balance from) Mayo 15.) 1GOOic.r siete sical vorsicema ae sais ote celal ieee $ 27 26 
Government Grants ocen fa. .ccps ci aeceleyewieloie aicrsrransror amrae inten 600 00 
Menrbers! Fees: (ordinary)... 06. <c0c0- 2000 sane coe ose ern On) OO 
Members’ Kees (Camera Seckion) ix. sieves isla ee cn ia eieoers > 39 00 
Members” Hees: (Sustaining iy). ste as se cise shcis mel emrsisien, eiee nie 15 00 
SOCieties (REIMt ie cae s sitesi ee cine ei cee tela oi alcie erate ioe uke pee 47 25 
Witeqie PEL TNE Ass cesc sys ce sop celaieiaiol con elaine Soyeo sl hale ane. ena tatoraneyeiate 4 Io 

$917 61 

EXPENDITURE. 

Rentor Room to:zothyjume: Toto. | A eee ee en eraed $115 00 
Mite pA CCOUMEs sierra Giccceuis Julich elec tee PARI or eee clearer 383 30 
IE Mo LAvalies A CCOMMME i. Bo: stiateins os oe Geriear BAO GROnSE OAGHIN 31 00 
Bostare and Stationery: ny: «sc. cis. etarecion ee = statist aeieteieioie eee DOS 
IOSORLES II GSMS Sap Go noo oad 555 Ubu ccakuos DOG COON Oran sone 53 00 
Grant tosPhotographic Section) 2) .24.5-- 6. aces ase ae ee 39 00 
MAS UEATICE yo Hs elie) once anil cae DSA ay oye a aa 16 00 
Ware tallee ry eee i eerie ae es a Sra DR GUIL EIR aes oer atares Guoheranmn ae 5 O, 
GAS NCEOMIE sn ee er aia ls acta tren re ee i arahiaie olsiisgete cena) eich aimnaiate 38 65 
Sinha yrNecorimiis gasgesoncondccs sodongon sooo boon Gocco Ne 6506 56 07 
SPIE OVES CyiioewiOl Coon Benes Gah codoobamocodObO ana. ssonc00G 4 60 56 


$917 61 
P. L. SCRIVEN, Treasurer. 


This is to ceriify that we have examined the vouchers and found 
them correct. 
P B. H. DARLING, Juue II, ’Io. 
ASTID LS J. M. WILLIAMS, June 13, ’1o. 


1381 


Honorary Members 


Grant, Lt.-Col. C. C., 293 Bay Street Sonth, Hamilton. 
Macoun, John, M.A., Ottawa. 

Fleming, Sanford, C.E., C.M.G., Ottawa. 

Farmer, Wm., C K., New York. 

Small, H. B., Ottawa. 

Dee, Robert, M.D., New York. 

Keefer, Thos. C., C.E., C.M.G., Ottawa. 

Burgess, T. J. W., M.D., F.D.S.C., Montreal. 
Warner, W. R., F.R.A.S., Cleveland. 

Carey, Mrs. S. E., Hamilton. 


Maunder, E. W., F.R.A.S., Royal Observatory, Greenwich, 
England. 


Maunder, Mrs. A. S. D., London, England. 


Grenfell, W. T., B.A., M.D., M.R.C.S., Steamship Strath- 
cona, Labrador. 


King, W. F., B.A., LL.D., Chief Astronomer of Canada, 
Dominion Observatory, Ottawa. 


Brashear, Jolin A., Professor of Astronomy, Allegheny Uni- 
versity. 

Walker, Isabel M., Hamiltan Association, Hamilton. 

’ Alexander, A., F.S.Sc., Hamilton Association, Hamilton. 

Witton, H. B., Esq., Hamilton Association, Hamilton. 

Haeckel, Professor Ernst, Jena, Germany. 
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List of Exchanges 


(1) Canada. 


Royal Astronomical Society of Canada........-..Toronto. 


Canadian Institute. ..--- 06. ....5...- » chive cess LOLOMLO 
Natural History Society of Toronto..........eee- Toronto 
Department of Agriculture........ sua Soles os ceil o OLOMLO 
Library of the University......... Win ais Syater tele ceseehee Toronto 
Piblie Blbrary/..<0)- ses a6 ucete ites ois miceite ..... loronto 
Geological Survey of Canada..... Mietsisisen oe oe. --Ottawa 
Ottawa Field Naturalists’ Club........... cue os Ottawa 
Ottawa Literary and Scientific Society............Ottawa 
Royal Society of Canada.......ccecsse-+ oee-e--- Ottawa 
Department of Agriculture...... cee seeeseeees Ottawa 
Entomological Society ..........-. +. Sobncne ..-. London 
Kentville Naturalists’ Club........ ...... Kentville, N.S. - 
Murchison Scientific Society.......+-..... -eee-- belleville 
Natural History Society.......... pidivterswrelcsals ue LOMeKed 
Library of McGill University....... died ess so Montreal 


Nova Scotia Institute of Natural Science......... Halifax 
Literary and Historical Society of Quebec.... .... Quebec 


L/ Institut Canadian de Quebec........ eal sect atoreieye Quebec 
Natural History Society of New Brunswick...... St. John 
Manitoba Historical and Scientific Society...... Winnipeg 
Guelph Scientific Association......... Sa0 60% -....Guelph 
Queen’s University........ «+ Gookoorn oseeeee. Kingston 
Natural History Society......2e2.--.00. fades se NIAaBAnS 


(2) United States. 


Kansas Academy of Science........-.- sess. Lopeka, Kan. 
Kansas University Quarterly.... ........Lawrence, Kan. 
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American Academy of Arts and Sciences.... Boston, Mass. 


PSVCHES vice ioeies ee eee cs ie cee re .».-. Cambridge, Mass. 
Library of Oberlin College. SAC ric eee ae Oberlin, Ohio 
American Assoc. for the Advancement of Science .... 

HOC EAN By IAG Oe RG NST ee Salem, Mass. 
Museum of Comparative Zoology....... Cambridge, Mass. 
Aunerican Dialect Society.2% uso. Ges Cambridge, Mass. 
United States Department of Agriculture......... 

SAR ae Sie Siisins Micteuke eee eee Washington, pe 
Biological Society of Washington ...... W gchinceon: Dies 
Philosophical Society of Washington.... Washington, D.C. 
Smithsonian Institute’ misiesrae eects «s+. Washington, D.C. 
United States Geological Survey ....... Washington, D.C. 
American Society of Microscopists.......... Buffalo, N.Y. 

- Buffalo Society of Natural Sciences........ - Buffalo, N.Y. 
California Academy of Sciences....... San Francisco, Cal. 
California State Geological Society....San Francisco, Cal. 
Santa Barbara Society of Natural History...... Sete 

Wee ee eh aeigt an aiueu icles lemeie cea San Francisco, Cal. 
iniversityon California’ 0... secs ech wees Berkley, Cal. 
Minnesota Academy of Natural Sciences............ 

S Sao coe co aero RS ae Be Minneapolis, Minn. 
Academy Natural Sciences............. Philadelphia, Pa. 
MOAMeHlys OL SCIENCES ss ce Zastnne eeeleee es eek St. Louis, Mo. 
Missouri Botanical Gardens.....-. eoe-eeeeot. Louis, Mo. 
American Chemical Society ..3. ose. ce. 8: New York City 
New York Microscopical Society.......... New York Citv 
ELRe bAntieGan: SOCIETY so .uisieiere ole wc Sreiete cuerers New York City 
American Astronomical Society........... New York City 
American Geographical Society........... New York City 
New York Academy of Science...... ....New York City 
‘Kerry Botanical Club. ... 3... Joe Geeenoee New York City 
Central Park Menagerie ........ ecovcscee New Yotk City 
American Museum of Natural History.... New York City 
Sclemtine Adlian Cec 6 Psa si es eee eee New York City 
Cornell Natural History Society ............ Ithaca, N.Y. 


John Hopkins University................ Baltimore, Md. 
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Kansas City Scientist........ pepe tras asatars Kansas City, Mo. 
Wisconsin Academy of Science, Arts and 
TCE ECTS SS outlet chateon cl coviclais ioe wievniene st Madison, Wis. 


Sco. of Alaskan Natural ee and Ethnology 
Sitka, Alaska 


oe @eeeeteee P82 ee Fe see ese. Bee Be eo BO 


Witiversity Of Penn. oem... ccele ee ace me «> Philadelphia, Pa. 
gamelan Institute ccs os sekee wie erie t- Philadelphia, Pa. 
Brooklyn Institute of Arts and Science.... Brooklyn, N.Y. 
Whar, Department. ..02.5..ceree- o6 --.. Washington, D.C. 
Field Columbian Museum.. .....-...2...00> Chicago, Ill. 
Academy. of Sciences. ... 1.00... 0002- secon Chicago, Ill. 
Agricultural College...... ..2+--++-e00-- Lansing. Mich. 
Colorado Scientific Society..........- -s+e.- Denver, Col. 
Museum of Natural History.......-....... Albany, N.Y. 
State Geologist....--..s0ceceeere seers ece Albany, N.Y. 
Rochester Academy of Sciences....++-- Indianapolis, Ind. 
Indiana Academy of Sciences...... - .--Indianapolis, Ind. 
Davenport Academy of Natural Sciences. . Davenport, Iowa 
Pasadena Academy of Sciences........++-- Pasadena, Cal. 
U. S. Board of Geographic Names...... Washington, D.C. 
Ibloxnal IONS eGGon oss seo nou ocnoa on Ae Cincinnati, Ohio 
Colorado College..........-.-.+2-- 0-0: Colorado Springs 


Public Museum of the City of Milwaukee...... Milwaukee 
(3) West Indies. 
Institue ot Jamaica... 2: oc as «one Kingston, Jamaica 
(4) South America. 


The Royal Agricultural and Commercial Society of 
BiAKUS oy CroleniAc See oon oe Gober coOne.: Georgetown 


II.—EUROPE. 
(1) Great Britain and Ireland. 


England. 
Bristol Naturalists’ Society.......-.-+. ..-Clifton, Bristol 
British Natiumalistsi: Clit bisteters sofa tere e ci etoteletete crs ... Bristol 


Literary and Philosophic Society of Leeds..........Leeds 
Conchological Society......0...000¢ oeeecee ee Manchester 
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Royal Society... et Sores Se MEA OCs ACR Gita tt London 


Royal Colonial Institute.............. BAe ey mee Bers London 
Society of Science, Literature and Art............ London 
Ceolovical Society .Aic.c Jae Oke ee Sees »-.. london 
Manchester Geological Society. .............-. Manchester 
Mining Association and Institute of Cornwall...Camborne 
CardiisPhotographic Society.s.i00. ss. sot eee Cardiff 
Owens College Conchological Society......... Manchester 
Scotland, 

Glasgow Geographical Society............2.00-: Glasgow 
Philosophical Society css heecss vers oe ac Cae nee Glasgow 
Ireland. 

Mo valelrisiyACadenity<iisus = vise ae eee locioe see oe Dublin 
Royal Geological Society of Ireland............... Dublin 
Watutalists;Kreld:Clibec sc sson. OSes So cea Belfast 
(2) Austria-Hungary. 

Anthropologische Gesellschaft..............200-. Vienna 
KK Geologische Reichsanstalt, 0... 5... 008 cs Vienna 
‘Drentschin scientific, Society :.....s< + -. 05. oak Trentschin 
(3) Belgium. 

Societe Geologique de Belgique.............. 0. ee leme 
(4) Denmark. 

Societe Royal des Antiquaries du Nord....... Copenhagen 


(5) France. 
Academie Nationale des Sciences, Belles Lettres 
@EVAT ES Sess ies orcls Ae Naas caters Orens enol s Bordeaux 
Academie Nationale Science, Art et Belles Lettres...Caen 
Academie des Nationale Science, Art et Belles 


TGOUtRESIecieiets cpus cielo clays) inte syveta etayetaieinns crear Dijon 
mociete-Geologique du Nord. )-. 2a... see as come Lille 
Societe Geologique du France.......... 20+. oes. Paris 


(6) Germany. 
Naturwissenschaftlicher Verin....ccccccce socees Bremen 
Naturwissenschaftlicher Verein.......cse.se0e. Carlsruhe 
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(7) Russia. 


Comite Geologique...... Beneiaisreeispelsisis « .-.ot. Petersburg 
Russich-Kaiserliche Mineralogische Gesellschaft 

sie eye cre sii ee oy aicieta) “far orer= SACP ened oF St. Petersburg 

III.—ASIA. 
(1) India. 

Asiatic Societies of Bombay and Ceylon.... .---- 
Asiatic Society of Bengal.....---se+eseeeee sees Calcutta 
Geological Survey of India....-..+++-+> Sees oo ealenete, 


(2) Straits Settlements. 
he Straits Branch of the Royal Asiatic Society . .Singapore 
(3) Japan. 
Asiatic Society of Japan.....--.--ce++> A are coe Tokio 
IV.—AFRICA. 
(1) Cape Colony. 
South African Philosophical Society....-..--+-. Capetown. 
V.—AUSTRALIA. 
(1) Australia. 


The Australian Museum......--cerreees area ater Sydney~ 
Royal Society of New South Wales...--- +++ o.-. oydney. 
Linnean Society of New South Wales....-. .--e-. Sydney 
Royal Anthropological Society of New South Wales 

ABB GGS oo cube 2s ois Wea aa Senos ore care oe woes CEE 
Australian Natural History Museum.......--. Melbourne- 
Public Library of Victoria...... iieieaiste.c anslc ieee Melbourne 
Royal Society of Queensland......--+++ e+e ..-. Brisbane 
Queensland Museum.....-. --eeseserss ose secs Drisbane 

(2) New Zealand. 

New Zealand Institute........+e2+ eoee> .--.. Wellington 


(3) Tasmania. 


Royal Society of Tasmania.sse..++ o++> Soy oreats Hobartown 


List of Lectures. 


SEASON 1909-10. 


Oct. 1st—*The Development of the Gothic Arch in: 
European Architecture.”’ 
V.E. Henderson, Esq., M.A., M.B. 


University of Toronto, 


Oct. 15th—‘‘ Infection and Its Avenues.’’ (First Lecture). 
J. A. Amyot, Esq., M.B. 


_ Provincial Bacteriologist, University of Toronto. 


Nov. 5th—*‘‘ Michael Angelo and the Sistine Chapel.’’ _ 


Prof. A. H. Young, M.A. 
Trinity College. 


Noy. 19th— Report of Geological Section. 
Report of Philological Section. 
A paper will be presented on ‘‘ Esperanto.’’ 


Dec. 3rd—*‘‘ A Plantation in a Tropical Forest.’’ 
W. A. Child, Esq., Ph.B., M.A., 


Dec. 17th—Ballads of the Scottish Border.”’ 
Prof. M. W. Wallace, B.A., Ph.D. 
University College. 


Jan. 7th—*‘‘ Artistic Bridges for Populous Districts.” 
C. R. Young, Esq , B.A., Sc. Am.-Can. Soc. C.E. 


University of Toronto, 


Jan. 21st—*“ York.’’ 
J. H. Collinson, Esq., M.A. 
Principal Highfield School. 
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Feb. 4th—*‘‘Greek Sculpture.”’ 
Prof. A. Carruthers, M.A. 
University College. 


Feb 18th—*‘‘ Wood Engraving, Past and Present.’’ 
P. L. Scriven, Esq. 


March 4th—*‘‘ Mind and Body.” (First Lecture). 
Prof. A. H. Abbott, B.A., Ph.D. 


University of Moronto: 


March 18th—*‘‘ Rocky Mountain Trails.’’ 
Prof. A. P. Coleman, M.A., Ph.D. 


University of Toronto. 


April 1st—‘‘ Natural and Artifical Means of Meeting In- 
fection.’’ (Second Lecture). 
J. A. Amyot, Esq., M.B. 


Provincial Bacteriologist University of Toronto. 


April 15th—‘‘ Unsolved Educational Problems.” 
S. A. Morgan, Esq., B.A., D.Paed. 


Principal Normal School. 


May 6th—*‘‘ Mind and Body.’’ (Second Lecture). 
Prof. A. H. Abbott, B.A., Ph.D. 


University of Toronto. 


May 20th—Annual Meeting. 
Subject of Lecture to be announced later. 


“Tilustrated by Lantern Slides. 


Officers for 1910-11 
3 


Flonorary Presidents 


ADAM BROWN A. ALEXANDER, F.S.Sc. 
H. B. WITTON 


President 
LYMAN LEE, B.A. 


tst Vice-President — 2nd Vice-President 


G.PARRV JENKINS, F. RAS. J. F. BALLARD 


Corresponding Secretary 
WO CED) er 3.5) VE 


Recording Secretary 
JAMES GADSBY 


Treasurer ~ Curator 
P. L. SCRIVEN COMMC C) CRAND 
Council 
B. O. HOOPER F.C. GRIST 


F. H. WINGHAM, B.A.Sc. A. H. BAKER 
E. S. HOGARTH, B.A. E. G. OVERHOLT 
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